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J. EARLE ESTES* 


Long-term Anticoagulant Therapy 


Mayo Clinic and Mayo Foundation, Rochester, Minnesota 


Enrravasct LAR COag- 
ulation of blood with 
its resultant variety of 
thrombo-embolic syn- 
dromes constitutes a 
basic problem of prime 
importance. Diverse 
approaches to its solu- 
tion have culminated 
consistently in recogni- 


J. EARLE ESTES 


tion of the need for 
substances having the 
capability of inhibiting or preventing intra- 
vascular coagulation. Two such agents. heparin 
and the coumarin compounds, with basically 
different modes of action, have been used for 
several years, demonstrating the many advan- 
tages of anticoagulant therapy in thrombo- 
embolic syndromes. However, neither of these 
anticoagulant agents represents the “ideal,” 
and search for the etiologic, prophylactic and 
therapeutic answers to thrombo-embolism must 
proceed. 

Fortunately, many of the syndromes con- 
sidered to be etiologically related to thrombo- 


‘Section of Medicine, Mayo Clinic and Mayo Foundation, Rochester, 
Minnesota. The Mayo Foundation, Rochester, Minnesota, is a part 
of the Graduate School of the University of Minnesota. 


October 1957 








embolism are self-limited; examples are acute 
infectious illnesses, trauma and postoperative 
and postpartum states. Furthermore, single 
episodes of some thrombo-embolic syndromes, 
such as thrombophlebitis and pulmonary em- 
bolism, tend to run a short course of days, or 
one or two weeks at most, and anticoagulant 
therapy in such instances is required for rela- 
tively short periods. These periods range from 
approximately one week in a simple case of 
mild sural thrombophlebitis to approximately 
six weeks during convalescence from uncom- 
plicated myocardial infarction. 

On the other hand, many thrombo-embolic 
syndromes or their causally related illnesses 
are not self-limited and the risk of thrombo- 
embolism may persist for months, years or 
indefinitely. For example, cardiac decompen- 
sation, auricular fibrillation, recurrent myo- 
cardial infarction, recurrent thrombophlebitis 
or pulmonary embolism, and cerebrovascular 
insufficiency usually are not self-limited proc- 
esses lasting for short periods. In such in- 
stances, anticoagulant therapy of short dura- 
tion does not provide patients with adequate 
long-term protection from the risk of throm- 
bosis or embolism. At present, only long-term 
anticoagulant therapy may provide such pro- 


323 








tection. Unfortunately, such treatment is not 
simple and certainly is not without risk of 
hemorrhage. Therefore, long-term anticoagu- 
lant therapy can be advised only when its po- 
tential advantages outweigh the calculated risk 
incident to its use. Furthermore, the prospec- 
tive patient must be informed of the incon- 
venience, risk, cost and relative need of such 
therapy so that he or she may participate in 
the decision as to its use. 

The prime indication for long-term anti- 
coagulant therapy might be summarized as 
any situation in which a patient faces a sig- 
nificantly increased and prolonged risk of 
thrombo-embolism. Inasmuch as there is no 
single test or group of tests that can detect the 
imminence of thrombosis or embolism, physi- 
cians must rely on their clinical judgment for 
guidance. Knowledge of the natural history of 
diseases provides one with data which indi- 
cate that certain illnesses are associated with 
a persistent or recurrent risk of thrombo- 
embolism. The many voids in medical knowl- 
edge prevent dogmatic selection of patients 
for long-term anticoagulant treatment. Usual- 
ly we can only presume a persistent thrombo- 
embolic tendency as, for example, in the 
basilar artery syndrome or in arteriosclerosis 
obliterans of the extremities. Certainly the 
arterial disease is persistent but the factors 
which periodically result in thrombosis at the 
site of the vascular lesion are incompletely 
understood. Thus, we must assume the risk of 
thrombosis to be persistent. In certain patients 
with recurrent thrombo-embolism, as in re- 
current idiopathic thrombophlebitis and recur- 
rent idiopathic pulmonary embolism, continu- 
ous long-term therapy is required even though 
the conditions resulting in thrombo-embolism 
may occur only intermittently. Inability to 
forecast the imminence of thrombo-embolism 
forces consideration of long-term therapy in 
such instances. 

Table 1 lists several diseases and syndromes 
in the treatment of which my colleagues and I 
have utilized long-term anticoagulant therapy. 
Lest this table give the impression that all 
patients with these diseases require long-term 
treatment, the essence of. the general state- 
ment on the indication for long-term antico- 
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TABLE 1 


Some ConpITIONS IN WHICH LONG-TERM 
ANTICOAGULANT THERAPY Has Been Usep 





Cardiac diseases 
Myocardial infarction 
Cardiac decompensation 
Auricular fibrillation 


Arterial diseases 
Arteriosclerosis obliterans 
Thromboangiitis obliterans (active stage) 
Simple thrombosis (thrombophilia, polycythemia 

vera) 

Arterial occlusion due to embolism 
Cerebrovascular thrombosis 
Occlusion of central retinal artery 


Venous diseases 
Recurrent thrombophlebitis (idiopathic or 
secondary) 
Recurrent pulmonary embolism (idiopathic or 
secondary) 
Occlusion of central retinal vein 





agulant therapy is reiterated: There must be 
significantly increased and prolonged risk oj 
thrombo-embolism. 


Heart Disease 


We do not advise at this time that all pa- 
tients who have had a myocardial infarction 
be given anticoagulant drugs for an indefinite 
and prolonged period following convalescence. 
Admittedly, selection of such patients for long- 
term therapy is inexact, permitting diverse 
opinions, but we ordinarily utilize long-term 
treatment only under circumstances of (1) 
recurrence of infarction with short free inter- 
vals, (2) recurrent thrombo-embolism follow- 
ing myocardial infarction, and (3) cardiac 
failure or arrhythmia in certain instances. Un- 
complicated cardiac decompensation that is 
controlled satisfactorily with the usual medi- 
cal measures does not require long-term treat- 
ment. However, cardiac decompensation that 
is incompletely controlled or is complicated 
by thrombo-embolism is an indication for this. 
Patients with auricular fibrillation compli- 
cated by intractable cardiac decompensation 
or recurrent arterial embolism should also 
have long-term treatment. Ordinarily we do 
not institute long-term therapy in patients with 
uncomplicated auricular fibrillation, although 
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the potential risk of embolism admittedly is 
present. 


Arterial Disease 


One of the major features of arteriosclerosis 
obliterans is the thrombus that forms on an 
intimal atheroma, thereby occluding the in- 
volved arterial segment. Ideally, all patients 
with arteriosclerosis obliterans should receive 
long-term anticoagulant therapy to prevent 
this thrombotic occlusion of arterial segments. 
However, the large numbers of patients with 
arteriosclerosis obliterans and the present dif- 
ficulties of this type of treatment prevent at- 
tainment of such a goal. Instead, we usually 
administer long-term anticoagulant therapy 
only when thrombotic arterial occlusions oc- 
cur with relatively short free intervals. 

Patients with thromboangiitis obliterans in 
an active state of recurrent thrombophlebitis 
or arteritis ideally should receive long-term 
treatment until these processes are quiescent. 
After cessation of active angiitis, therapy may 
be discontinued. 

Peripheral arterial embolism may cause 
chronic occlusive arterial disease, and long- 
term anticoagulant therapy is indicated if the 
source of the embolism represents a persistent 
or recurrent threat. Arterial emboli usually 
arise from within the heart as a result of myo- 
cardial infarction, cardiac decompensation, 
auricular fibrillation or valvular heart disease. 
Occasionally, in some patients, they may origi- 
nate in an aneurysm (aortic, femoral, pop- 
liteal) and be dislodged to occlude an artery 
at some distal point. If the embolus has origi- 
nated from an aneurysm and if the latter can- 
not be surgically treated, then long-term anti- 
coagulant treatment may be considered. But 
the chance of a hemorrhage from an aneu- 
tysm is such that, in my opinion, long-term 
anticoagulant therapy ordinarily should not 
be used. 

Arterial occlusion by thrombosis may occur 
in hematologic diseases such as polycythemia 
vera or essential thrombophilia. In such in- 
stances, unless the hematologic defect can be 

successfully treated, further arterial occlusion 


may occur and therefore long-term therapy is 
justifiable. 
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Renewed interest in cerebrovascular disease 
has recently brought into focus the importance 
of anticoagulant therapy in the prevention of 
recurrent cerebrovascular thrombosis. Recent 
studies of the carotid and the vertebral-basi- 
lar artery syndromes by Millikan and associ- 
ates’ emphasize the importance of prevent- 
ing thrombotic occlusion of cerebral arteries. 
At present we utilize long-term anticoagulant 
therapy in many patients experiencing symp- 
toms of cerebrovascular insufficiency. A deci- 
sion favoring such treatment is made when it 
is thought that functioning brain tissue re- 
mains in the region supplied by the partially 
occluded carotid or vertebral-basilar arterial 
systems. For example, a patient who experi- 
ences only focal weakness of an extremity is 
considered to have a localized area of cerebral 
ischemia or infarction, and long-term antico- 
agulant therapy may be considered justifiable. 

The element of time plays an important role 
in our selection of patients for long-term ther- 
apy. When confronted with a patient who has 
recovered from a transient episode of focal 
cerebral ischemia without recurrence over a 
period of several weeks or months, we ordi- 
narily do not institute long-term therapy. Con- 
versely, the more frequent the episodes and 
the shorter the free intervals between them, the 
more advisable it is to institute treatment. A 
patient with chronic hemiplegia is considered 
to have a maximal infarct with no salvageable 
brain tissue in the ischemic region. In such a 
patient we do not advise long-term anticoagu- 
lant therapy. Obviously if a patient has an 
intracranial hemorrhage as a basis for brain 
injury, we consider anticoagulant therapy to 
be contraindicated. It is sometimes impossible 
to be certain whether hemorrhage or throm- 
bosis is the basic cerebrovascular defect. As 
in other situations of thrombo-embolism, phy- 
sicians must be guided by their clinical ex- 
perience and judgment. 


Venous Disease 


Individuals experiencing recurrent episodes 
of thrombophlebitis are frequently candidates 
for long-term anticoagulant therapy. These 
episodes may occur as a result of some basic 
disease such as thromboangiitis obliterans, 
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polycythemia vera or malignant neoplasm, or 
they may be idiopathic. The frequency of the 
thrombophlebitic episodes determines the 
need for long-term treatment. The less fre- 
quent the recurrences and the longer the free 
intervals between them, the less need there is 
for such treatment. Although there is no exact 
formula for selecting patients for therapy, we 
usually institute treatment in any patient hav- 
ing a free interval of less than four months. 
Obviously, treatment of any primary under- 
lying disease is indicated whenever possible. 
Pulmonary embolism may occur as a compli- 
cation of thrombophlebitis, or rarely one may 
see the syndrome of recurrent pulmonary em- 
bolism without clinical evidence of thrombo- 
phlebitis. The same time factors concerning 
treatment pertain in pulmonary embolism as 
in recurrent thrombophlebitis. 

In summary, in order to make a decision 
as to the need for prolonged anticoagulant 
therapy one must balance the risk of treat- 
ment (hemorrhage)* against the risk of 
thrombo-embolism if the patient is not treated. 
Selection of patients for this regimen is in- 
exact and depends on the clinical judgment of 
the attending physician and his understanding 
of the basic diseases and syndromes associated 
with thrombo-embolism. 


Anticoagulant Drugs 


At present the coumarin compounds are the 
only available anticoagulant drugs that are 
feasible to use for prolonged periods. It is not 
practical to use heparin in this manner be- 
cause of the necessity for parenteral admin- 
istration. DICUMAROL® was the first coumarin 
drug used for anticoagulant purposes. Al- 
though several similar compounds have been 
tried, both clinically and experimentally, none 
seems to have demonstrated any significant 
advantages over Dicumarol. TROMEXAN® has 
a single advantage over Dicumarol in that its 
effect on plasma prothrombin activity occurs 
and is dissipated more rapidly. However, Tro- 


*In our experience with patients receiving long-term 
anticoagulant therapy, major hemorrhage has occurred 
only rarely. No deaths that could be attributed to hem- 
orrhage or administration of anticoagulant drugs have 
occurred in these patients. 
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mexan is relatively more expensive and its 
effect on plasma prothrombin activity is more 
erratic. For long-term anticoagulant therapy 
my colleagues and | prefer Dicumarol. 
Mode of action—The coumarin drugs exert 
their anticoagulant effect by decreasing the 
ability of prothrombin to yield thrombin. Pre- 
sumably ingestion of such drugs results in de- 
crease of hepatic production of prothrombin 
and its stable conversion factor. Although 
these compounds are referred to as anticoagu- 
lant drugs, it is important to realize that in 
the therapeutic range in which they are used 
they do not affect measurably the bleeding or 
coagulation time when determined in routine 
fashion. Therefore, it is not possible to base 
dosage on either or both of these tests. The 
only test that gives proper information for 
this purpose is determination of the plasma 
prothrombin time (Quick’s one stage), which 
becomes prolonged after ingestion of coumarin 
drugs. Although decrease in plasma prothrom- 
bin activity (increase in prothrombin time) 
to therapeutic levels does not result in in- 
creased bleeding or coagulation time, presum- 
ably it acts as a relative deterrent to intra- 
vascular coagulation (anticoagulant effect). 
Determination of the plasma prothrombin 
time is essential for adequate control of anti- 
coagulant therapy with coumarin drugs. The 
proper performance of this test has been de- 
scribed.* Essentially, the test consists of de- 
termining the coagulation time of recalcified 
plasma at 37° C. in the presence of an excess 
of thromboplastin. Common causes of inac- 
curacy of the test are (1) traumatic venipunc- 
ture during collection of blood, (2) inade- 
quate temperature control while the test is 
being performed, (3) inadequate standardiza- 
tion of thromboplastin potency, (4) inade- 
quate recalcification of plasma during the test. 
and (5) inexperienced laboratory technicians. 
One of the most common errors related to 
this test is the incorrect computation of per 
cent of plasma prothrombin activity. Twenty 
per cent of normal activity is correctly deter- 
mined by performing the prothrombin time 
test on plasma diluted to 20 per cent of nor- 
mal. In our laboratory the prothrombin time 
for this dilution of plasma is 35 seconds (nor- 
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mal 17 to 19 seconds). A common error in 
the past has been to compute per cent of plas- 
ma prothrombin activity as shown in the fol- 
lowing example: Normal plasma prothrombin 
time is 17 seconds; patient’s plasma prothrom- 
bin time is 34 seconds; therefore the patient’s 
plasma prothrombin activity is 50 per cent of 
normal. This is grossly incorrect, because a 
prothrombin time of 34 seconds in our lab- 
oratory represents approximately 20 per cent 
of normal plasma prothrombin activity. Treat- 
ment based on such an incorrect method of 
computation may lead to dangerously low 
levels of plasma prothrombin activity. For ex- 
ample, 20 per cent determined by this erro- 
neous method would be represented by a pro- 
thrombin time of 85 seconds and 10 per cent 
would be represented by a prothrombin time 
of 170 seconds, both of which are below the 
minimal therapeutic level of plasma prothrom- 
bin activity considered to be clinically safe 
(10 per cent). In contrast, by correct com- 
putation 20 per cent is represented by a pro- 
thrombin time of 35 seconds and 10 per cent 
by 60 seconds. 

Every physician who treats patients with 
coumarin compounds should make certain that 
his laboratory determines plasma prothrom- 
bin time accurately. Inability to obtain con- 
sistently accurate determinations is an abso- 
lute contraindication to using coumarin drugs. 

Contraindications—Table 2 summarizes 
other absolute and relative contraindications 
to the use of coumarin compounds. Absolute 
contraindications are situations in which anti- 
coagulant therapy is considered inadvisable 
regardless of the strength of the indication for 
its use. Relative contraindications are situa- 
tions in which the use of anticoagulant drugs 
may be attended by increased but not neces- 
sarily prohibitive risk. A patient with recur- 
rent pulmonary embolism and mild renal in- 
suficiency demonstrates a strong indication 
for and a weak contraindication to anticoagu- 
lant therapy. Conversely, a patient who has 
uncomplicated auricular fibrillation and an 
active duodenal ulcer with a history of a recent 
hemorrhage represents a mild indication for 
and a strong contraindication to such therapy. 
Inthe first instance my colleagues and I would 
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TABLE 2 


CONTRAINDICATIONS TO ANTICOAGULANT THERAPY 
With Coumarin Drucs 





Absolute 


Purpura of any type 

Blood dyscrasia with bleeding tendency 

Recent operation on brain or spinal cord 

Subacute bacterial endocarditis 

Inadequate facilities for determining prothrombin time 
Relative 

Hepatic insufficiency 

Renal insufficiency 

Indwelling gastrointestinal tube (for example, 

Miller-Abbott tube) 
Malnutrition 





use Dicumarol, but not in the second one. 

The foregoing examples demonstrate the 
manner in which decisions must ordinarily be 
made as to the advisability of long-term treat- 
ment when relative contraindications to the 
use of anticoagulant drugs are present. One 
must balance the risk of therapy against the 
risk of thrombo-embolism if treatment is not 
administered. Unfortunately, selection of pa- 
tients for prolonged anticoagulant therapy on 
this basis is inexact, and at times hemorrhage 
may occur even when only a mild contraindi- 
cation exists. In summary, then, a physician 
must rely on his clinical experience and these 
general principles to guide him in the selec- 
tion of patients for long-term anticoagulant 
therapy. 

Dosage—On initiation of Dicumarol ther- 
apy we arrange to obtain daily determinations 
of plasma prothrombin time. On the first day 
of therapy we administer 300 mg. of Dicuma- 
rol. Subsequent daily doses vary from 0 to 
200 mg. and are determined after the plasma 
prothrombin time for that day has been re- 
ported. We attempt to maintain plasma pro- 
thrombin activity between 10 and 30 per cent 
of normal. In most patients 25 to 50 mg. of 
Dicumarol a day will maintain such activity 
within therapeutic range once this has been 
attained. However, the response of different 
persons to the same dose of Dicumarol varies 
considerably. Also, the response of a single 
individual to the same dose may vary at times. 
Thus, it is not possible to consider any dose 
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of Dicumarol as “average” or “standard”; it 
must always be considered as “individual.” 
Experience soon makes it possible for a physi- 
cian to become adept at the regulation of 
dosage. 

In our plan of treatment, once the thera- 
peutic range has been reached and the daily 
amount of Dicumarol necessary to maintain 
this is apparent, we then consider it feasible 
to decrease to once weekly or once in two 
weeks the frequency with which plasma pro- 
thrombin time is determined. Although excep- 
tions are sometimes made in persons demon- 
strating a stable response to Dicumarol, longer 
intervals between tests should be avoided in 
most instances, because significant variations 
in plasma prothrombin activity may occur in 
patients who have demonstrated a consistent 
response to a stable dose of Dicumarol. These 
variations may occur with or without appar- 
ent cause, thereby exposing a patient to the 
risk of hemorrhage or thrombo-embolism de- 
pending on the degree of variation and wheth- 
er this is toward a decrease or an increase 
of plasma prothrombin activity, respectively. 
Furthermore, prolonged periods without de- 
termination of plasma prothrombin time foster 
complacency on the part of the patient and 
physician in a situation where complacency is 
dangerous. The risk of hemorrhage due to 
Dicumarol has been overstated at times but it 
should never be underestimated. In the hands 
of a competent experienced physician, long- 
term Dicumarol therapy can be made suff- 
ciently safe to justify its clinical use. How- 
ever, improper Dicumarol therapy can result 
in severe hemorrhage which may be fatal. 

In certain instances in which a rapid but 
not immediate anticoagulant effect is desired, 
we administer 200 mg. of Dicumarol plus 900 
mg. of Tromexan on the first day of therapy 
only. Fifty per cent of patients receiving this 
combined medication will have therapeutic 
levels of plasma prothrombin activity within 
24 hours, and almost 100 per cent will have 
these levels within 48 hours. On days subse- 
quent to the first day of therapy we admin- 
ister only Dicumarol for maintenance. 

If an immediate anticoagulant effect is de- 
sired we ordinarily administer 50 mg. of hepa- 
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rin intravenously every four hours. This is 
clinically effective and does not require «eter- 
minations of blood coagulation time for con- 
trol of dosage. On the first day of therapy we 
also initiate combined Dicumarol-Tromexan 
therapy as described before and discontinue 
administration of heparin when the plasma 
prothrombin activity reaches a_ therapeutic 
level. Because of heparin’s moderate antipro- 
thrombin effect, blood obtained for determi- 
nation of plasma prothrombin time should be 
drawn at the end of the four hour interval 
between injections of heparin; otherwise, de- 
crease of plasma prothrombin activity may be 
attributed to coumarin drugs when it actually 
is due, at least in part, to the transient effect 
of heparin. 

In certain instances in which the usual doses 
of coumarin drugs might produce excessive 
reduction of plasma prothrombin activity we 
administer only 150 or 200 mg. of Dicumarol 
on the first day of treatment. Also, we are in- 
clined to give smaller daily maintenance doses 
until we learn the patient’s response to Di- 
cumarol. Examples of such situations are mild 
to moderate hepatic or renal insufficiency and 
a history of recent inadequate nutrition. We 
also exercise similar conservatism in situations 
in which relative contraindications to antico- 
agulant therapy exist, so as to avoid markedly 
decreased levels of plasma prothrombin ac- 
tivity. We hope thereby to decrease the risk 
of hemorrhage. 

Instruction of patient—At the beginning of 
treatment the patient should be instructed in 
the nature of Dicumarol. He should be warned 
about abnormal bleeding, both external and 
internal, and instructed to notify his physi- 
cian immediately if it occurs. He should be 
instructed to inform any physician treating 
him for any condition that he is receiving 
long-term Dicumarol therapy. It is well for 
patients receiving such treatment to carry 4 
card on their person attesting to this fact in 
the event of injury or illness that results in 
their inability to communicate with others. 
We ordinarily advise our patients to have cap- 
sules of vitamin K, available for use in the 
event that prompt cessation of coumarin effect 
is necessary. 


POSTGRADUATE M EDICINE 








Oc 








vild 
and 
We 
ons 
ico- 
adly 
ac- 
risk 


ig of 
din 
rned 
and 
hysi- 
ld be 
ating 
iving 
ll for 
rry 4 
act in 
Its in 
thers. 





e cap 
in the 
effect 


SDICINE 


Veusures to return plasma prothrombin ac- 
tivity to normal—lf it becomes necessary to 
return the plasma prothrombin activity to nor- 
mal, one may discontinue administration of 
Dicumarol and wait one to several days for 
this return to occur spontaneously. If it is nec- 
essary to return the plasma prothrombin ac- 
tivity to normal quickly, as in the presence of 
hemorrhage, a physician may administer oral- 
ly 250 mg. of vitamin K,. This usually results 
in normal or near-normal plasma prothrombin 
activity within 12 to 24 hours. If the patient 
is unable to ingest vitamin K, or has a biliary 
fistula (being fat-soluble, vitamin K, requires 
the presence of bile for absorption) vitamin 
K, should be administered intravenously in a 
dose of 100 mg. This almost always results in 
normal plasma prothrombin activity within 12 
to 24 hours. In the event of serious hemor- 
thage these doses may be repeated every four 
to six hours until the plasma prothrombin ac- 
tivity is normal as shown by serial determina- 
tions of plasma prothrombin time. Restoration 
of normal blood volume may be required if 
severe loss of blood occurs. Stored blood is 
satisfactory for this purpose; it is not neces- 
sary to administer fresh blood. Any increase 
in plasma prothrombin activity which results 
from infusion of fresh blood is transient (about 
one hour ). 

Duration of therapy—How long does one 
continue long-term anticoagulant therapy and 
when does one advise cessation of it? These 
questions might be answered simply by say- 
ing that such therapy is continued as long as 
there is an increased risk of thrombo-embo- 
lism, and that it is discontinued when this 
risk has been removed. In certain instances 


the indication for cessation of therapy is rela- 
tively clear, as in a patient who has had auricu- 
lar fibrillation that has been successfully con- 
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verted to a sinus rhythm and who has been 
treated with anticoagulant drugs for at least 
two weeks after conversion. Presumably, in 
such an instance, the risk of thrombo-embolism 
has been removed. Often, however, relief from 
the threat of thrombo-embolism is not so cer- 
tain. We can never be sure, for instance, when 
a patient with recurrent idiopathic thrombo- 
phlebitis or pulmonary embolism is no longer 
threatened with recurrence. Ordinarily, we 
treat such patients for at least 6 to 12 months 
after their last thrombo-embolic episode be- 
fore considering cessation of therapy. Thus, 
as in the selection of patients for prolonged 
anticoagulant therapy, the absence of a test 
for demonstrating a thrombo-embolic tendency 
prevents determining accurately how long we 
should maintain patients on this regimen. 
Again, one must rely on his clinical judgment 
and experience. 


Summary 


In spite of the many problems incident to 
long-term anticoagulant therapy, it has been 
successful in many instances. My colleagues 
and I have been gratified at the very low in- 
cidence of serious hemorrhage in our patients. 
Judiciously prescribed and properly admin- 
istered, such therapy with coumarin drugs may 
be considered as clinically safe and effective. 
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Tumors of the Neck and 
Parotid Areas; Report of 
More Than 1000 Cases 


SAMUEL F. MARSHALL AND HERBERT URAM* 


Department of Surgery, Lahey Clinic, Boston 


Tumors of the neck and parotid areas arouse 
a great deal of diagnostic interest among phy- 
sicians, and the cosmetic disturbance is readi- 
ly apparent to patients. Of more consequence 
is the fact that many of these tumors are 
malignant or possess malignant potentialities. 
Early diagnosis and treatment, therefore, are 
desirable. 

Clinical diagnosis is possible in most cases 
because the tumors originate from definite 
anatomic structures in the neck, are readily 
accessible to physical examination, and have 
certain characteristics that have been estab- 
lished from widespread experience. These cer- 
vical masses are seen frequently in a busy sur- 
gical practice. Nevertheless, in many instances 
exact diagnosis is possible only after surgical 
exploration and histologic study. 

Appropriate treatment should quickly fol- 
low early recognition, for delay decreases the 
chance of cure and makes surgical interven- 
tion more hazardous and surgical removal 
more difficult—as, for example, in an enlarg- 
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ing tumor of the carotid body. Conversely, in- 
complete surgical removal or inappropriate 
radiation therapy may make the proper sur- 
gical treatment technically more difficult or 
curatively impossible. 

We shall consider cervical neoplasms and 
related problems on an anatomicopathologic 
basis. We have excluded thyroid lesions, with 
the exception of lingual thyroid and _thyro- 
glossal cysts. Some of the rarer lesions omitted 
from the discussion are included in the classi- 
fication in table 1. 
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To illustrate the relative frequency of oc- 
currence of the more common types of cervi- 
cal tumors, table 2 lists the number of lesions 
treated surgically at the Lahey Clinic in the 
six years from January 1948 to January 1954. 
For purposes of comparison, the total number 
collected to January 1954 are shown in table 3. 


Skin Lesions 


Skin lesions of the neck and parotid areas 
are encountered frequently. Preauricular se- 
baceous cysts usually are diagnosed easily but 
occasionally may be confused with superficial 
parotid tumors. Complete local excision is the 
treatment. 

The malignant skin lesions usually seen are 


TABLE 1 


Tumors oF THE NECK AND Parotip AREAS, 
CLASSIFIED ON AN ANATOMICOPATHOLOGIC BastIs 





> 


. Tumors of skin and related appendages 


ad 


Salivary gland tumors 

1. Parotid—mixed tumors, adenolymphoma, 
carcinoma 

2. Submaxillary—mixed tumors, carcinoma, calculus 


~ 
2 


.. Cervical lymphadenopathy 

1. Acute or chronic adenitis 

2. Infectious granuloma—tuberculosis, syphilis 
3. Malignant lymphoma 

4, Metastatic carcinoma 


D. Congenital cysts or tumors 
1. Hygroma 
2. Dermoid cyst 
3. Branchial cyst and sinus 
4. Primary branchiogenous carcinoma? 


f= 


. Carotid body tumors 


Thyroid 

. Lingual thyroid 

. Thyroglossal cyst and sinus 

. Solitary adenoma 

. Multiple colloid adenomatous goiter 
. Toxic goiter 

. Chronic thyroiditis 

. Carcinoma 


™ 
— 
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» Parathyroid 

1. Adenoma 

2. Hyperplasia 
3. Cyst 

4. Carcinoma 


H. Miscellaneous tumors 
1. Benign mesodermal tumors—lipoma, fibroma, 
neurofibroma, hemangioma, osteoma 
2. Malignant mesodermal tumors 


Se 
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TABLE 2 


Tumors or THE NECK AND Parotip AREAS, 
January 1948 to January 1954 (Srx Years) 





Thyroglossal cyst 70 
Parathyroid adenoma 16 
Branchial cyst 19 
Branchial sinus* 10 
Parotid salivary gland tumors 144 
Submaxillary salivary gland (tumor or chronic 
inflammatory enlargement) 22 
Submaxillary salivary gland calculus* 22 
Dermoid cyst 6 
Hygroma 7 
Carotid body tumor 10 
Neurofibroma 9 
Lipoma 39 
TOTAL 374 





*Not truly tumors but added because of suggestive rela- 
tion to tumor. 


TABLE 3 


Tumors OF THE NECK AND Parotip AREAs, 
TotaL Cases To January 1, 1954 








Thyroglossal cyst 400 
Branchial cyst 122 
Branchial sinus* 34 
Parotid salivary gland tumors 341 
Submaxillary salivary gland (tumor or chronic 
inflammatory enlargement) 55 
Submaxillary salivary gland calculus* 72 
Dermoid cyst 37 
Hygroma 19 
Carotid body tumor 32 
TOTAL 1,112 





*Not truly tumors but added because of suggestive rela- 
tion to tumor. 


squamous cell carcinomas and basal cell car- 
cinomas; occasionally an adenoid epithelioma 
is found. The majority of early skin cancers 
are curable if treated properly. An adequate 
biopsy specimen should be taken to differen- 
tiate the three types, including a good mar- 
gin around the lesion. Ward and Hendrick’ 
have noted that several methods of treatment 
are equally efficacious in early lesions—x-rays, 
radium, electrosurgery and surgical excision. 
We prefer surgical excision. In extensive le- 
sions, one should cover the resultant defect 
with appropriate-sized skin grafts. 
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FIGURE la. Fibroma of salivary gland origin beneath 
right mandible; benign tumor. 


Salivary Gland Tumors 


This study includes 396 cases of salivary 
gland tumors. The vast majority are mixed 
tumors. Most of these arise in the parotid 
gland, but a few develop in the submaxillary 
gland and rarely one is reported in the palate, 
lip, nasopharynx or lacrimal gland (figure 1). 
When present in these unusual locations, the 
tumors arise from aberrant salivary tissue or 
from mucous glands. Hendrick, Ward and 
Lacy” have reported malignant tumors arising 
in some of these areas from aberrant salivary 
tissue. 

Mixed tumors are found at all ages, but the 
majority of the patients are between 20 and 
50 years of age. The sexes are about equally 
afflicted. Grossly, the mixed tumor appears as 
a well-defined, firm, encapsulated mass which 
is smooth or nodular. It increases slowly in 
size and after many years may become quite 
large. Redon® stated that these tumors may 
occur anywhere in the parotid gland but most 
often they lie in the pretragal area or at the 
lower pole of the gland. The skin is freely 
movable over the tumor. The histologic struc- 
ture varies greatly. Epithelial elements are 
present as acini or scattered strands and there 
is a varying amount of hyaline, myxoid mate- 
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FIGURE lb. Removed specimen. 


rial and occasionally cartilage or bone. 

A difference of opinion exists as to the ma- 
lignant potentiality of a mixed tumor. Many 
believe that it is primarily benign.*:” Clarke* 
noted that these lesions show intermediate 
characteristics between benignancy and ma- 
lignancy. Meissner‘ expressed the belief that 
they are really low-grade malignant tumors. It 
is well known that mixed tumors will recur if 
incompletely ablated, and it is often said that 
recurrence predisposes to malignant change. 
This undoubtedly is true in many instances, 
but Slaughter et al.* have noted that most re- 
current lesions retain the original histologic 
structure. Buxton and associates* stated that 
aging of the tumor is of greater importance in 
malignant transformation than is repeated sur- 
gical trauma. 

In this regard, one definite contribution 
which the surgeon can make is to attack the 
original tumor more completely so as to re- 
duce the 35 per cent recurrence rate as noted 
by Martin® and by Slaughter and associates.” 
Not only would this contribution alter the 
malignancy rate, but it would also prevent in- 
juries to the facial nerve by making it unnec- 
essary to disturb portions of the nerve em- 
bedded in scar tissue. 

A discussion of treatment would not be 
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compicte without a brief consideration of the 
anatomy of the parotid area, for preservation 
of the facial nerve is as vital as eradication of 
the benign mixed tumor. The usual situation, 
according to Bailey,’® is a large superficial 
lobe and a deep lobe of varying size, these 
being connected by an isthmus. The surgical 
procedures of superficial lobectomy and total 
parotidectomy are based on this anatomic ar- 
rangement. The main trunk of the facial nerve 
after emerging from the stylomastoid foramen 
is about 1.25 cm. in length and lies 1 to 2 cm. 
medial to the mastoid process and 1 cm. su- 
perior to its tip. The nerve then passes deep 
to the superficial lobe just below its middle 
and lies on the undersurface, where the nerve 
ramifies. Most tumors displace some of the 
nerve branches, but, with patient dissection, 
injury to the fragile filaments can be avoided. 

In the differential diagnosis of parotid tu- 
mors, parotitis is the commonest swelling. The 
gland is tender to palpation. It is noteworthy 
that Eddey and McKenzie" recently suggested 
parotidectomy in some cases of recurrent uni- 
lateral parotitis that are severe and unrelieved 
by conservative measures. Other non-neoplas- 
tic entities encountered are hypertrophy of 
the masseter muscle, adenitis, sebaceous cysts 
and branchial cysts. 

The second benign salivary tumor is the 
adenolymphoma or Warthin’s tumor; 21 cases 
have been studied at this clinic. Many differ- 
ent terms have been used to describe this 
lesion.'- The tumor is encapsulated, frequent- 
ly eystic and usually located in the parotid 
gland. Occasionally it may be found in a sub- 
maxillary gland. It is most commonly seen in 
middle-aged or elderly men. The chief com- 
plaint is painless swelling near the angle of 
the mandible. The microscopic picture is char- 
acteristic and consists of rows of tubular 
glands in a papillary formation, arranged over 
a lymphoid stroma containing germinal cen- 
ters (figure 2). Holmberg and Glover’ have 
gathered more than 150 of these cases from 
the literature. 

The treatment of benign parotid tumors, es- 
pecially mixed tumors, has in recent years 
developed from enucleation through excision. 
and today the treatment is primarily super- 
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ficial lobectomy or total parotidectomy with 
preservation of the facial nerve. This is espe- 
cially true with recurrent mixed tumors be- 
cause encapsulation is obscured by previous 
operation and fibrosis. Radiation therapy is 
of no value in these recurrent tumors. True- 
blood'* and Redon* advocated total parotidec- 
tomy for every case of mixed tumor because 
of the potentiality of cancer and the technical 
difficulties of secondary operations. Bailey, 
however, cautioned that in some patients there 
is a prolongation of the deep parotid lobe be- 
hind the mandible and that this may be at- 
tached to the internal jugular vein. He ad- 
vised, therefore, leaving the deep lobe if it is 
entirely normal, with which we agree. 

When draping the patient, the entire side 
of the face should be exposed to observe mus- 
cular twitching when branches of the facial 
nerve are touched with the faradic nerve stim- 
ulator. For adequate exposure and good cos- 
metic result, the incision should extend along 
the anterior margin of the ear, around and 
behind the ear, and then down a skin crease 
near the lower border of the mandible. If nec- 
essary, it may extend into the temporal hair 
area without resulting in noticeable scarring. 
After reflecting the skin flap we prefer to iden- 





FIGURE 2. Cross section of Warthin’s tumor of parotid 
gland (papillary cystadenoma lymphomatosum). Struc- 
ture is alveolar, reproducing acini of gland with papil- 
lary or cystic formation (x 150). 








tify the facial nerve as it emerges from the 
stylomastoid foramen; the landmarks were de- 
scribed previously. Frequently, however, it is 
necessary to identify a peripheral branch of 
the nerve and trace it centrally to the main 
trunk. A faradic nerve stimulator is helpful. 
Many advocate identifying a peripheral branch 
of the facial nerve first. McCune’ and Byars'’ 
identify the mandibular branch and Riessner™‘ 
isolates the orbicular branch. Then, with pa- 
tience and using nerve hooks, the tumor and 
facial nerve are dissected simultaneously. In 
the event of excessive hemorrhage one may 
ligate the external maxillary or the external 
carotid artery without risk. 

All patients should be warned preoperative- 
ly that for a few days after the operation they 
may expect a lip lag or some weakness in 
movement of the brows or in closing the eye- 
lids. Rarely, a salivary fistula occurs, but it 
closes spontaneously. Following total paroti- 
dectomy the rare but troublesome auriculo- 





FIGURE 3. Recurrent carcinoma of parotid gland. Note 


recurrent tumor over anterior end of scar. Radical re- 
moval, with radical neck dissection, is required. 
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temporal syndrome of Frey may ensue.” The 
patient complains of flushing, sweating and 
hyperesthesia of the side of the face, which 
are worse with mastication. 


Malignant Parotid Tumors 


About 25 per cent of parotid tumors are 
malignant. This percentage is in agreement 
with other published studies. The malignant 
types are adenocarcinoma, malignant mixed 
tumor, epidermoid carcinoma and malignant 
lymphoma. Probably the most important 
physical sign suggestive of carcinoma is fixa- 
tion of the tumor. Other signs are nerve pa- 
ralysis, ulceration, regional adenopathy and 
pain. Frequently there is a history of rapid 
enlargement. Usually, most of the malignant 
tumors are seen in patients past the age of 50 
years, especially in men. Marshall and Miles’ 
noted that epidermoid carcinoma and adeno- 
carcinoma have a less favorable prognosis 
than malignant mixed tumors. Fortunately the 
malignant mixed tumor group accounts for 
more than half of the malignancies. 

Operable malignant tumors should have 
radical treatment: total parotidectomy, sacri- 
fice of the facial nerve and radical neck dis- 
section (figure 3), followed by radiation ther- 
apy. Three to six months later, if the patient 
is doing well, the facial nerve paralysis may 
be treated by fascial graft slings and lateral 
tarsorrhaphy. Buxton and associates.'’ how- 
ever, recently noted that radical surgery is of 
no avail when the tumor arises in the pharyn- 
geal prolongation of the gland. 


Salivary Calculi 


Mixed tumor or cancer may involve the sub- 
maxillary glands, but more often the cause of 
enlargement is calculous obstruction; 72 such 
patients have been treated. Although this con- 
dition is not neoplastic, we have included it 
because of the close anatomic relationship to 
actual neoplasia in the salivary area. The diag- 
nosis is made by history, careful bimanual 
palpation and roentgenologic studies taken in 
different planes. Dechaume and _ associates” 
have recommended sialography if the diag- 
nosis is doubtful. Practically always the stone 
is in Wharton’s duct; therefore, the treatment 
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of choice is endobuccal excision. Seldin and 
co-workers” stated that small impalpable 
stones should not be removed until they en- 
large or approach the surface. If obstruction 
is present for a long period with fibrosis and 
infection, total excision of the gland will be 
necessary. 


Lymphadenopathy 


Cervical adenopathy results from many 
causes. Bacterial and viral invasion may cause 
acute enlargements as commonly noted in 
upper respiratory infections and infectious 
mononucleosis, or chronic involvement as with 
tuberculous granulomas. Malignant change 
may occur primarily in these glands—for ex- 
ample, lymphosarcoma or Hodgkin’s disease— 
or secondarily as a metastasis from a primary 
carcinoma of the lip, tongue, mouth, larynx, 
nasopharynx, thyroid, lung, esophagus or 
stomach. In the past six years about 300 pa- 
tients with lymphoma and metastatic cancer 
involving the cervical nodes were seen at the 
clinic. It is extremely important that patients 
with cervical adenopathy have a careful naso- 
pharyngeal examination, as primary tumors 
in this area frequently are small and may be 
overlooked. In such an event radical neck dis- 
section would be futile. 

Tuberculous adenitis is now quite uncom- 
mon, but an occasional case is seen in which 
surgical intervention is required in addition 
to the recent medical innovations. Complete 
dissection of the localized group of involved 
nodes is indicated, rather than block dissec- 
tion of one side of the neck. 


Cystic Hygroma 


Cystic hygromas are endothelial-lined, usu- 
ally multilocular, cystic tumors of lymph ori- 
gin. More than 90 per cent are located in the 
neck, but Ward and colleagues** have noted 
their occurrence in the axilla, popliteal fossa, 
groin and retroperitoneal space. These lesions 
are benign but locally invasive. They enlarge 
quickly and surround the large cervical blood 
vessels and may even penetrate into the medi- 
astinum. Secondary infection is frequent when 
the patient has an upper respiratory infection. 
The treatment of cervical hygroma is surgical 
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excision, but, to be curative, all the endothelial 
lining must be removed. Injections of scleros- 
ing solutions, which lessen the size of the le- 
sion, may precede surgical treatment by sev- 
eral weeks. With hygromatous involvement of 
the mediastinum, x-ray therapy is the treat- 
ment of choice.** 


Dermoids 


Cervical dermoids are true sequestration 
cysts, usually found in the mid-line. They are 
formed by the inclusion of epidermal elements 
during the closure of the mid-line of the neck. 
The treatment is adequate local excision. Only 
37 cases are recorded in our files (figure 4). 


Branchial Cysts, Sinuses and 
Branchiogenous Carcinoma 


Branchial cysts are congenital cysts which 
appear in the upper lateral cervical region 
near the angle of the jaw. Most branchial cysts 
have their origin from the second branchial 
cleft. Cysts are more frequent than branchial 
sinuses; at this report there have been 122 





FIGURE 4. Dermoid cyst (a) of lateral part of neck. Note 
associated inflammation in lymph node (b). (From 
Hoover, W. B., S. Clin. North America 33:645-651 [June] 
1953.) 





cysts and 34 sinuses. The usual situation is a 
young adult with a painless swelling in the 
location already noted (figure 5). Occasional- 
ly a cyst becomes infected as a result of upper 
respiratory infection. Branchial sinuses are 
usually noted from birth to late adolescence. 
These fistulas are also congenital, with the ex- 
ception of those created by surgical drainage 
of an infected cyst. Most sinus openings are 
situated in the middle and lower cervical 
areas, anterior to the sternocleidomastoid mus- 
cles. In a previeus report from this clinic. 
Sedgwick and Walsh** noted that the orifices 
in some cases were situated as high in the 
neck as the hyoid bone, and as low as the 
manubrium. In four cases the fistulas were 
bilateral. 

The cyst and the tract, when present, should 
be completely excised. For a better cosmetic 
result when the external orifice of the fistula 
is at some distance from the cyst, multiple 
small transverse incisions can be made as the 
tract is dissected proximally. Many can be 
traced to the pharyngeal wall, and this type 
should be inverted into the pharynx when pos- 
sible. During the dissection of any branchial 


cyst or fistula, care is necessary in order to 
avoid injury to the hypoglossal nerve and 
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accidental perforation of the pharyngeal wall. 

The development of carcinoma from bran- 
chial remnants is still a disputed issue, but in 
any event such a lesion is rare. Neel and Pem- 
berton*’ expressed the opinion that branchial 
carcinoma is probably metastasis from an un- 
discovered primary lesion in the nasopharynx, 
We have seen only one case. 


Carotid Body Tumors 


Carotid body tumors are nonfunctioning, 
usually benign lesions of the chemoreceptor 
tissue found at the bifurcation of the com- 
mon carotid artery. These tumors have evoked 
much interest owing to their surgical chal- 
lenge, and the literature contains more than 
300 case reports. Thirty-two patients have 
been treated at the clinic. These tumors have 
been shown to be allied to similar neoplasms 
arising in the nodose ganglion, and to glomus 
jugulare, and more recently have been termed 
“chemodectomas.”*" The complexity of symp- 
toms usually results from pressure on nearby 
structures such as the carotid vessels, the 
vagus, hypoglossal, glossopharyngeal, supe- 
rior laryngeal, recurrent laryngeal and sym- 
pathetic nerves, and the pharynx. These struc- 
tures are easily injured during operation and 


FIGURE 5a. Large bran- 
chial cyst of left side 
of neck. Tumor pre- 
sents at anterior edge 


of sternocleidomastoid 
muscle. b. Smaller 
branchial cyst situated 


somewhat more anteri- 
orly in neck. 
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care should be taken to preserve them. 

Carotid body tumors are usually solitary 
and slow-growing. They occur over a wide age 
range, and are distributed fairly equally be- 
tween the sexes. Usually, a firm, deep tumor 
arises laterally high in the neck, and frequent- 
ly it extends up under the angle of the man- 
dible (figure 6). It can be moved sideways, 
but not up and down because of the carotid 
fixation. 

Occasionally the tumors are bilateral, and 
along interval may elapse between the onset 
of the two lesions. One may be benign and the 
other malignant.** Both carotid bodies can be 
removed without manifest symptoms.** 

According to the surgical literature, malig- 
nant involvement varies from 12 to 20 per 
cent,”*:*° but the incidence at this clinic has 
been quite low. Distant metastasis is seldom 
found but local recurrence may be extensive.*! 

It is well known that fatalities are chiefly 
the result of the necessity of carotid artery 
ligation (when associated with an inadequate 
collateral cerebral circulation), or an ascend- 
ing thrombosis of the internal carotid artery. 
Therefore, ideally one should excise the tumor 
before it has enlarged sufficiently to encircle 
the carotid vessels or become fixed to sur- 


October 1957 







FIGURE 6a. Carotid body tumor situated 
at the level of the bifurcation of the 
carotid. (From Lahey, F. H. and War- 
ren, K. W., Surg., Gynec. & Obst. 85 :281- 
288 [September] 1947.) b. Excised tu- 
mor showing relation to carotid arteries. 
Arterial section was necessary in this 
case. (From Lahey, F. H., J.A.M.A. 
138:264-274 [September 25] 1948.) 


rounding cervical structures. If, however, the 
situation of the lesion necessitates sacrifice 
of the carotid vessels, biopsy should be per- 
formed; and if the tumor is benign, resection 
is inadvisable. If malignant degeneration is 
proved, then block excision is justifiable and 
indicated. 

Useful suggestions concerning the adequacy 
of the collateral cerebral circulation include 
preoperative electro-encephalographic study, 
after compression of the common carotid ar- 
tery for 30 to 60 minutes,** and, if necessary, 
daily manual occlusion for two or three weeks 
prior to operation. Conley and Pack*’ sug- 
gested anastomosing the ends of the divided 
external and internal carotid arteries if it is 
necessary to excise a section of vessel. Mar- 
tin** stated that he felt that the actual sacri- 
fice of the vessel should be done during the 
procedure, at a time when the blood pressure 
is normal; otherwise the incidence of hemi- 
plegia and death increases. 

Radiotherapy may be used in nonresectable 
cases but is usually of limited effectiveness. 
Warren® reported an instance of partial re- 
gression of a tumor with two million volt x-ray 
therapy when conventional radiation had failed 
to produce a response. 
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FIGURE 7. Typical thyroglossal cysts. 

a. Mid-line swelling at level of hyoid bone. 

b. Thyroglossal cyst which has been incised, forming a 
chronic fistula with tumor. 


Lingual Thyroid 


This rare condition resulting from non- 
descent of the thyroglossal tract is considered 
with the neck tumors although it may be lo- 
cated supralingually, intralingually, or inferior 
to the tongue. Only four of these lesions have 
been encountered at the clinic. Chiefly, the 
presenting complaints are dysphagia and dif- 
ficulty with speech. A tracer dose of radio- 
iodine will confirm the diagnosis*® and in ad- 
dition will establish the possible presence of 
thyroid tissue at the normal cervical level. A 
transverse incision at the level of the hyoid 
bone yields the best exposure. Postoperatively, 
prolonged therapy with thyroid extract may 
be necessary to prevent myxedema. 
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Thyroglossal Cysts and Sinuses 


Following descent of the thyroid gland on 
the tubular thyroglossal duct from the base of 
the tongue into the neck during the fourth 
week of embryonic life, the duct frequently 
fails to become obliterated. The resulting thy- 
roglossal cysts represent the most frequent 
primary tumors of the neck (excluding lym- 
phatic tumors).** At this report there have 
been 400 cysts. 

These cysts or sinuses are found at any level 
in the mid-line of the neck from the foramen 
caecum to the suprasternal notch, but the ma- 
jority are just below the hyoid bone (figure 
7). Occasionally one may be found to the left 
of the mid-line, due to the pull of the levator 
glandulae thyroideae muscles. The tract is usu- 
ally attached to the underlying central portion 
of the hyoid bone. 

Thyroglossal sinuses develop from sponta- 
neous rupture or from surgical incision of an 
infected cyst; few are noted at birth.** Sinuses 
were present in 30 per cent of cases. 

The usual history is a recurrent mid-line 
swelling, especially prominent after upper re- 
spiratory infection. Nachlas* stated that some 
degree of infection is present in about two- 
thirds of the cases. Gross and Connerley,”° re- 
viewing the problem in children and young 
adults, noted that in 76 per cent symptoms 
began before the sixth year of life. Diagnostic 
findings are elevation of the cyst with swallow- 
ing or protrusion of the tongue, and a drain- 
ing sinus in the mid-line of the neck. The dif- 
ferential diagnosis includes mid-line dermoid 
cysts, infective or neoplastic lymph nodes and 
branchial cleft. 

Curative treatment for a thyroglossal cyst 
or sinus is excision in its entirety up to the 
foramen caecum at the base of the tongue. A 
transverse incision is made at the level of the 
hyoid bone, or around the sinus if it is pres 
ent. The skin, subcutaneous tissue and platys- 
ma are reflected and the sternohyoid muscles 
are separated in the mid-line. The lesion is 
then dissected from the thyrohyoid membrane 
and mobilized to the hyoid bone (figures 8, 9 
and 10). Then, following the principles sug- 
gested by Sistrunk in 1921, the central 1 cm. 
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ricnes 8, 9 and 10. Steps in operation for excision of a thyroglossal cyst. 


8a and b. Level of incision 
and reflection of skin and 
subcutaneous tissue from 
muscle. 
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10a and b. Midsection of 
hyoid bone removed with 
cyst, and tissue above is 
cored out up to foramen 
caecum. (Figures 8, 9 and 
10 from Marshall, S. F.) 
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of hyoid bone is excised along with a “core” 
of tissue dissected backward and upward at a 
45 degree angle to the base of the tongue. 
Placing a finger in the patient’s mouth and 
elevating the tongue at the foramen caecum 
may facilitate this maneuver. 

The fact that 35 per cent of patients had 
had one or more operations previously em- 
phasizes the necessity for complete operation. 
Incision and drainage should be reserved for 
cysts that are acutely infected and fluctuant. 


Parathyroid Lesions 


Parathyroid enlargements may be classified 
as adenomas—hyperfunctioning or nonfunc- 
tioning; cysts; hyperplasia—primary or sec- 
ondary; and malignant degeneration.*' These 
tumors are seldom detectable by physical or 
roentgenologic examination of the neck, but 
produce a varied yet distinct clinical picture 
that leads to their detection. Early diagnosis 
of hyperparathyroidism is important, for it is 
a surgically curable disease.*” Few cases, how- 
ever, are recognized before complications in- 
volve the skeletal or urinary systems. Skeletal 
involvement takes two forms, cystic bone 
changes (osteitis fibrosa cystica) and diffuse 
osteoporosis, and occurs in about 45 per cent 
of cases. Renal complications, found in 55 per 
cent, result from inability of the kidneys con- 
tinually to excrete the large amount of cal- 
cium transported to them, and consist of cal- 
culi and “metastatic” calcinosis. 

Most patients are in the age group of 30 to 
60 years, and females are afflicted about three 
times more frequently than males. 

Complaints may be grouped as those due to 
hypercalcemia (lassitude, muscle weakness) ; 
those referable to the skeletal system (pain in 
bones and joints, bending deformities, sponta- 
neous fractures), and those related to the 
transport and excretion of calcium and phos- 
phorus (dysuria, polyuria, renal pain) .*” 

Usually we depend on laboratory data to 
establish the diagnosis. The serum calcium is 
elevated, averaging 15 to 16 mg. per 100 cc., 
and the serum inorganic phosphorus is de- 
pressed below 3 mg. per 100 cc. These find- 
ings are valid in respect to calcium only if the 
total serum protein is normal, and in respect 
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to phosphorus if renal function is adequate.‘ 
When bone disease is present, the alkaline 
phosphatase is elevated. The important uri- 
nary finding is an increase in the excretion 
of calcium and phosphorus. This may be de- 
termined simply in the case of calcium by the 
Sulkowitch test when the patient is on a low- 
intake diet. Roentgenography may first sug- 
gest the diagnosis by revealing bone cysts, dif- 
fuse demineralization or renal calculi, and 
even dental films may show the characteristic 
‘“oround glass” osteoporosis of the jaws and 
disappearance of the lamina dura.*” 

By far the most outstanding cause of pri- 
mary hyperparathyroidism is parathyroid ade- 
noma. In a report from this clinic*® of 25 
cases of hyperparathyroidism, single parathy- 
roid adenomas were found in 24 cases, along 
with one case of hyperplasia. As a result of an 
increased index of suspicion, 16 cases of ade- 
noma have been found in the five and one-half 
years from June 1948 to January 1954. Nor- 
ris,*’ in a collective review of 322 cases from 
the literature, noted that adenomas were mul- 
tiple in 6.2 per cent of cases, and stated: “For 
the most part he (the surgeon) will be search- 
ing for a tumor whose weight will approach 
7.0 gm., whose volume will approximate 4 or 
5 cc., and whose diameters may be expected 
to vary from a mean of about 3.2 by 2.1 by 
1.7 cm. . . . Thus, the smallest adenoma, of 
0.4 gm., was more than 10 times as large as 
a normal glandule and approximately three 
times the mass represented by the total para- 
thyroid tissue of the body.” At this clinic, 
however, we have seen adenomas as tiny as | 
cm. in diameter that have produced marked 
hyperfunction. Grossly these tumors are usu- 
ally tannish-brown and well encapsulated. 

When searching for such a tumor. one 
should realize that each superior parathyroid 
gland usually is located behind the upper pole 
of the thyroid, at the entrance of the recur- 
rent laryngeal nerve into the inferior horn of 
the larynx. The inferior parathyroid glands 
are less constant in position, but are usually 
found at the site of entry of the branches of 
the inferior thyroid artery into the thyroid 
gland. A gland may be displaced anywhere in 
the neck, or in the mediastinum. An indica- 
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tion as to the general site of the adenoma may 
be obtained by identifying the three normal 
glands, and the displaced adenoma frequently 
can be localized by tracing its blood supply 
from the inferior thyroid artery. Rarely, the 
adenoma may have an intrathyroid position. 

If the lesion cannot be found, a meticulous 
search must be made on both sides of the 
neck in the region of pharynx, larynx, carotid 
sheath, tracheo-esophageal groove, retro- 
esophageal area, and as much as possible into 
the superior mediastinum. Then, if necessary, 
the mediastinal exploration may be facilitated 
by splitting the sternum. In an analysis of 27 
cases, Rienhoff** found that 81 per cent of the 
adenomas were in the immediate vicinity of 
the thyroid gland, while the remainder were 
in the mediastinum. 

The prognosis following parathyroidectomy 
in hyperparathyroidism™ depends on the ex- 
tent of renal damage at the time of operation. 
In most cases the damage is permanent and 
occasionally it is progressive. The outlook in 
regard to the skeletal system is much better, 
as recalcification usually occurs. It is wise to 
apply orthopedic support during convales- 
cence to prevent exaggeration of deformities. 

A complication of the immediate postopera- 
tive period that must be anticipated is tetany. 
Serum calcium levels fall quickly after re- 
moval of the adenoma, and a variable period 
of time intervenes until the remaining inac- 
tive parathyroid glands resume an adequate 
production of parathyroid hormone. These 
episodes of tetany can be treated or prevented 
with preparations of calcium or parahormone, 
or both. 

Hyperplasia of the parathyroids usually in- 
volves multiple glands and represents a sec- 
ondary response to an increased requirement 
of parathyroid hormone as in chronic nephri- 
tis and rickets.*” In primary hyperplasia, how- 
ever, parathyroid hormone is excreted in ex- 
cess of its need, and frequently produces a 
clinical picture similar to that of hyperfunc- 
tioning adenoma. 

Parathyroid tissue may also give rise to 
cysts of the neck, but these are rare. Hoff- 
mann*' was able to collect only 14 cases from 
the literature. Symptoms are due to local com- 
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pression rather than hyperfunction. Carcinoma 
of the parathyroid glands also is extremely 
uncommon; Norris,” in a collective review, 
reported only 15 cases. Hyperfunction was 
present in almost half the cases. 


Summary 


Experience with more than 1000 neck tu- 
mors (excluding the great majority of thyroid 
lesions) seen at the Lahey Clinic is analyzed. 
The main clinical points of the many lesions 
inherent to the neck are discussed. Early diag- 
nosis is stressed, as is the rationale of treat- 
ment. Treatment involves not only a knowl- 
edge of proper surgical technic but also an 
understanding of the pathologic nature of the 
tumor. 
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Postgraduate Medicine Receives Honor Award 


At its annual meeting in St. Louis September 27-28, the American Medi- h 


cal Writers’ Association named PosTGRADUATE MEpIcINE the leading 


; sie ' ee ’ “- , re 
general medical periodical in the United States. In recognition of this i 
distinction, the Association presented its 1957 Honor Award for Dis- pl 
tinguished Service in Medical Journalism to PostcRADUATE MEDICINE. sti 
. ; * , , so 
The award is made “for accuracy, clarity, conciseness and newness of val 
information; for excellence of design, printing and illustrations, and for co 


distinguished service to the medical profession.” The award was presented 
at the Association banquet and was accepted by Dr. Charles W. Mayo, 
Editor-in-Chief of PostcRaDUATE MEDICINE, who has served in that position “Tq 
since the Journal was established in January 1947. 
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Gynecologic Surgery 


JOHN C. BURCH* AND ROBERT L. CHALFANT¥ 


Vanderbilt University School of Medicine, Nashville 


For years, many of us have been conscious of 
certain deficiencies in the surgical treatment 
of disorders of the female reproductive sys- 
tem. Many of you may remember the paper 
by Dr. Norman Miller of Ann Arbor which 
had the rather shocking title, “Hysterectomy, 
therapeutic necessity or surgical racket?” He 
reviewed the use of hysterectomy in 10 hos- 
pitals in the Middle West, and it was not a 
pretty picture. Then Dr. Doyle surveyed the 
status of hysterectomy in Los Angeles, and 
somewhat later Drs. Diddle and Winebrenner 
reviewed the results of hysterectomy in the 
coal-mining regions of the eastern part of the 
United States. Things were not quite right. 
We must confess that one of us (J. C. B.) also 
contributed to the subject under the title of 
“What’s wrong with pelvic surgery?” 


*Professor of Gynecology, Vanderbilt University School of Medicine; 


Gynecologist, Vanderbilt University Hospital, Nashville, Tennessee. 


tInstructor of Obstetrics and Gynecology, Vanderbilt University School 
of Medicine, Nashville, Tennessee. 

Presented before the forty-first annual Assembly of the Interstate 
Postgraduate Medical Association at Cleveland. 


October 1957 











JOHN C. BURCH ROBERT L. CHALFANT 


When one is asked to speak on a subject 
such as this, somebody usually says, “Be con- 
servative; use a conservative approach.” We 
believe in conservatism as strongly as any- 
one, but conservatism is an abstract term. It 
means one thing to one person and something 
else to another. Dr. Curtis Tyrone, reporting 
on 1,048 personal cases in which hysterectomy 
was performed, stated that previous conserva- 
tive pelvic operations were the reason for the 
hysterectomy in 436 cases. His paper was not 
quite as sensational as Dr. Miller’s, but it pre- 
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sented a different aspect of the problem. It 
showed the poor results of operations which 
undoubtedly were motivated by conservatism. 
We are all familiar with that piddling type of 
surgical treatment which masquerades under 
the name of conservatism. It does nothing but 
conserve useless, potentially harmful tissue, 
and sets the stage for another operation. 

Several years ago, while on a trip, one of 
us (J. C. B.) visited a hospital where a former 
student of his was a pathologist. On the table 
in the laboratory were three uteri, all obvious- 
ly diseased. Each had several fibroid tumors 
about the size of golf balls. “We don’t have 
any trouble about gynecologic surgery here.” 
the pathologist said. “Look at these; these are 
all diseased uteri.” The protocols of the three 
cases, however, pointed up the problem of 
conservatism and the indications for perform- 
ing hysterectomy. 

The first of the three patients was 32 years 
old. She consulted her doctor for a premarital 
examination, and he found the fibroid tumors 
and performed hysterectomy. The tumors were 
not giving the patient any trouble, but he 
thought they should be removed. According 
to the approach that we follow, and which we 
shall outline, hysterectomy was the wrong 
treatment for that woman. It removed some- 
thing of value which she needed, her reproduc- 
tive function. The uterus certainly was capa- 
ble of reproductive function, or, if one did not 
agree with that, there was still the good func- 
tion-saving operation of myomectomy. So we 
would say that the indication for operation 
was certainly questionable. 

The second patient was 42 years old and 
the mother of four children. She was anemic 
because of uterine bleeding, and we would 
all agree that the operation was a great bless- 
ing to her and would restore her to health. 

The third patient was 65 years of age. She 
did not have any symptoms referable to the 
uterus. A small fibroid uterus was discovered 
during a routine cancer detection examination. 
As you know, postmenopausal fibroid tumors 
of the uterus rarely produce symptoms, and 
the risk of malignancy associated with their 
presence is not any greater than the risk of 
hysterectomy. Therefore we do not feel that 
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the operation accomplished much for this p.:- 
tient. Actually the immediate risk of opera- 
tion was substituted for the future risk of 
malignancy. 

What we want to develop is a real con- 
servatism, not the false conservatism whose 
object is the conservation of useless, poten- 
tially harmful tissue and which conserves noth- 
ing of value and much of danger. The object 
of real conservatism is the conservation of 
useful function. This is the objective of the 
physiologic school of surgery in all fields, and 
in no field is this physiologic approach more 
applicable than in pelvic surgery. 

We first called this the physiologic approach 
to pelvic surgery, but over the years as ideas 
developed and finally crystallized we realized 
it is more than a physiologic approach, more 
than a psychosomatic approach. It is a total 
approach. It places less emphasis on the old 
pathologic viewpoint and instead it weighs 
multiple factors—physiologic, psychologic, 
pathologic—all contributing to the total pic- 
ture of disease in a particular patient. This 
approach has as its foundation the golden rule 
of pelvic surgery, which is the conservation of 
useful function. 

How do we go about applying this golden 
rule of pelvic surgery? First we must come to 
terms with our definition or concept of func- 
tion. Our concept of function must include the 
larger functions of life and health. Did you 
ever think of life and health as functions? 
Really, they are the purpose of all function. 
Further, when we talk about health as a func- 
tion we have to think both of mental and of 
physical health. Then there are the purely 
pelvic functions—sexual, reproductive, ovari- 
an and menstrual—and one other function 
physicians rarely think about, but if you over- 
look it you may regret it, and that is pelvic 
support. 

To apply this concept requires but four 
steps: (1) to determine the effect of the patho- 
logic condition on each of the functions; (2) 
to find out what the patient needs in terms of 
functions; (3) to consider the effects of all 
possible forms of treatment in terms of func- 
tion, and (4) to do the best we can for the 
patient in the light of this analysis. 
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TABLE 1] 


SELECTION OF CASES FOR HysTERECTOMY 





PATIENT 
FUNCTIONS PATHOLOGY et “ RADIATION HYSTERECTOMY 
NEEDS 

Reproduction _ 0 ~ — 
Menstruation 0 90% —100% 
Ovarian activity + N.E. 
Sex + - N.E. 
Support + N.E. oS 
Life | N.E. + N.E. 0-5 

| 25 
Physical health 4. + 4 
Mental health + — | +4 


| 


| i 





Function is the common denominator. Selection is based on the following determinations: effect of the pathologic 
condition on each of the functions listed in the first column, the patient’s needs in terms of functions, and the effects 
of all possible forms of treatment in terms of function. See text for description of case represented. 


Selection of Cases for Hysterectomy 


Last year one of us (J. C. B.) was invited 
to make a movie on the subject of hysterec- 
tomy, and felt it should stress that selection 
of the case is perhaps more important than 
the operation. Table 1 is a chart used to dem- 
onstrate the selection of cases for hysterec- 
tomy. The first of the five columns lists the 
functions, the second the effect of the patho- 
logic condition on the functions, the third the 
patient’s need for these functions, the fourth 
the effect of radiation on the functions, and 
the fifth the effect of hysterectomy. 

Let us review the case represented on the 
chart. The patient is a 44 year old quadripara. 
There is no history of abortion. Her chief 
complaint is irregular, excessive menstrual 
bleeding. Until one and one-half years ago 
her menstrual periods occurred regularly ev- 
ery 28 to 30 days and lasted four to five days 
with a normal flow. Since then the interval has 
become shorter and the flow longer and heavi- 
er. In the past six months, bleeding has been 
fairly constant. Hemoglobin is 10 gm. Exami- 
nation reveals that the vaginal outlet is re- 
laxed, but this is not causing any discomfort. 
The cervix is clean. The uterus is enlarged, 
irregular in shape, and the size of a three 
month pregnancy. Examination of material 
obtained by endometrial suctionage discloses 
endometrial hyperplasia. (We will describe 
the technic of endometrial suctionage later.) 
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Now let us use the aforementioned chart 
and reduce everything to the common de- 
nominator of function. 

Reproduction—The pathologic condition 
consists of ovarian failure, fibroid tumor of 
the uterus, and asymptomatic relaxed vaginal 
outlet. The diagnosis of glandular cystic hy- 
perplasia of the endometrium indicates ovari- 
an failure. Reproduction is not possible in the 
presence of this condition; ovulation does not 
occur. The fibroid tumor likewise is impairing 
reproduction. The patient’s family is complete, 
and she does not need the reproductive func- 
tion. Radiation will destroy reproductive func- 
tion, as will hysterectomy. 

Menstruation—The ovarian failure and the 
fibroid tumor are causing the bleeding. The 
abnormal menstrual function is the cause of 
the patient’s illness. The patient does not need 
this abnormal function. Radiation will destroy 
menstrual function in 90 per cent of cases; 
hysterectomy will destroy it in 100 per cent. 

Ovarian activity—Hyperplasia indicates 
that the ovaries are affected and that pro- 
gesterone is not being secreted. However, the 
ovaries will continue to secrete beneficial 
amounts of estrogen for some time. The pa- 
tient needs this estrogen. Radiation will de- 
stroy this estrogenic activity. Hysterectomy 
will not affect ovarian function clinically, in 
the opinion of most observers. 

Sex—Now we come to perhaps the most 
important function of all, sexual activity. The 
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pathologic condition is affecting sexual func- 
tion by continually undermining the patient’s 
general health and by producing a bloody 
flow for long periods. The patient needs her 
sexual function. Radiation produces the same 
changes in sexual function as does age: it im- 
pairs it but does not destroy it. Hysterectomy, 
in the opinion of most workers, will not affect 
sexual function. 

Pelvic support—The relaxed vaginal outlet 
affects pelvic support, and the patient needs 
good support. If radiation is combined with 
operation it loses many of its advantages and 
acquires some of the disadvantages of opera- 
tion. However, surgical repair can easily be 
combined with hysterectomy without increas- 
ing the risk. 

Life—Life is a combination of many func- 
tions and the purpose of all functions. The 
pathologic condition in this case, however, 
does not affect the patient’s life. Of course the 
patient needs her life, as we all do. Radiation 
entails practically no risk to life. The mortal- 
ity rate of hysterectomy is 0 to 5 per cent. 
There is another side to the question of the 
mortality rate of hysterectomy, and that is 
that in 1000 hysterectomies 25 lives are sal- 
vaged owing to the elimination of subsequent 
cancer of the uterus. 

Physical health—The anemia and disabil- 
ity resulting from the excessive bleeding are 
impairing physical health. The patient needs 
good physical health. Radiation will improve 
it by stopping the flow; this is also accom- 
plished by hysterectomy. 

Mental health—This is perhaps the decid- 
ing factor in this instance, as it is in most 
gynecologic problems. The bleeding is under- 
mining the patient’s mental health by annoy- 
ing her and frustrating her. She needs good 
mental health. Radiation may adversely affect 
her mental health due to its effect on ovarian 
and sexual functions. Hysterectomy does not 
have these disadvantages. This operation will 
relieve her of her complaint and conserve the 
useful ovarian and sexual functions, and she 
will lose the harmful menstrual function. Re- 
productive function already has been de- 
stroyed. In fact, hysterectomy will conserve 
all her other useful functions. She willingly ac- 
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cepts her postoperative status, and we conii- 
dently expect a good result. 

We believe the concept just presented is the 
way that most modern gynecologists approach 
any problem in pelvic surgery. They do not 
put it down on paper; they just automatically 
do it, and the general principles are what 
really count. 

This concept will work every time if you 
feed into it the proper data. If our premises 
are correct, if we reason correctly, we come to 
sound conclusions. If our premises are wrong, 
then correct reasoning will lead us to faulty 
conclusions. 

The most common mistake in a premise is 
a wrong diagnosis. In fact, the accuracy of 
gynecologic diagnosis could be improved great- 
ly. This is especially true in respect to intra- 
uterine lesions. 

The hysterograms in figures 1, 2 and 3 rep- 
resent the following conditions, respectively: 
early cancer of the endometrium, a small sub- 
mucous fibroid tumor, and a polypoid endo- 
metrium and a large polyp. All these women 
had identical histories. All were in their mid- 
dle forties, the uterus seemed normal on pal- 
pation in each case, and the only symptom 
was a mild menstrual anomaly. Probably all 
of us, when we see a woman 45 years of age 
who has a mild menstrual irregularity, would 
feel that statistically the chances are good that 
nothing is really wrong except the menopause. 
We would tend to pat the lady on the back, 
give her a dose of reassurance, and then sit 
back and wait and see what happens. We do 
not believe you can do that. We have to in- 
vestigate these cases. 

But we must be practical. We cannot hos- 
pitalize every woman more than 40 years of 
age who has a mild menstrual anomaly and 
curet her, knowing that the chance of finding 
something significant is no more than 1 in 20 

or 1 in 30. That will not help 19 out of 20 pa- 
tients, and hospitals are expensive. It costs 
about $125 to get one of these patients through 
a hospital, so what are we going to do? 


Endometrial Suctionage 


Our approach to the problem is rather sim- 
ple. Some years ago, Dr. Harold Klingler, now 


POSTGRADUATE MEDICINE 











his 


It 


ove 
La 


fill: 


as |] 
mo! 
the 


ides 


hyst 


Octo 





im- 


10W 








FiGuRE 1. Early cancer of the endometrium. Note the 
characteristic moth-eaten appearance at the top of the 
fundus. 


of Ohio and at that time a resident at Vander- 
bilt University Hospital in Nashville, and one 
of us (J. C. B.) devised a method for obtain- 
ing bits of endometrium from the human uter- 
us. This method has come to be known as en- 
dometrial biopsy. There have been many. 
many modifications of the method. In fact, 
almost every prominent gynecologist has his 
own technic of endometrial biopsy. We have 
as many biopsy instruments today as we used 
to have suspension operations. With all these 
methods of endometrial biopsy, coverage of 
the endometrium was incomplete, and there- 
fore they were not accurate enough for diag- 
nosis. Novak’s modification was certainly the 
best, and we all owe a great debt of gratitude 
to him for his work in this field as well as in 
others. Emil Novak did more than anyone else 
to achieve complete endometrial coverage, but 
his method could also be improved greatly. 
It was called suction curettage. 

In the course of using endometrial biopsy 
over a period of years, we, together with Dr. 
Lavely, developed a method that we believe 
fills the bill. We can cover the endometrial 
cavity with our biopsy instrument, can obtain 
as much tissue as one can with a curettage, or 
more, and, most important, we can do it in 
the office. 

After we had perfected this method, a bright 
idea hit us. We found that we could combine 
hysterosalpingography with this endometrial 


October 1957 








FIGURE 2. Small submucous fibroid tumor of the uterus. 





FIGURE 3. Polypoid endometrium and one large polyp. 


suctionage, as we call it. This combination 
gave us something that to our knowledge had 
not been possible before, that is, a complete 
x-ray visualization of a body cavity together 
with a complete histologic sampling of that 
cavity. 

Method—We instruct the patient to come 
to the office at an appointed time, and pre- 
scribe two 1.5 gr. capsules of SECONAL® to be 
taken four hours and two hours before she 
comes to the office. She is placed on the x-ray 
table. The cervix is visualized and cleansed 
with tincture of zEPHIRAN®. Then we apply 
AMERICAINE® (20 per cent benzocaine) on 
the outside of the cervix before we apply the 
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tenaculum. After applying the tenaculum we 
push a cotton applicator which has been dip- 
ped in Americaine up into the canal of the 
cervix. It is amazing how many times the ap- 
plicator will go right straight on into the 
uterine cavity. If it does not, one can dilate 
the endocervical canal with Hegar dilators. 
Dilate with a size 2 and a size 3. When you 
get up to size 3 the biopsy instrument will 
pass with ease. When the biopsy instrument 
is in the cavity of the uterus we fill the uterus 
with 4 to 5 cc. of Americaine and allow it to 
drain. We then remove the biopsy instrument. 
If you want to take a hysterosalpingogram you 
replace it with a transparent olive-tipped can- 
nula, inject the contrast medium (we usually 
use SALPIX®), and make the film. Allow the 
medium to drain out, and then proceed with 
endometrial suctionage. 

The trick in completely sampling the en- 
dometrium is using mechanical suction with 
a small cannula. The cannula we use is merely 
a hollow metal tube appropriately curved with 
the end open and leveled toward the concavity 
of the curve. There is a second small hole on 
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FIGURE 4. Amount of mz 
rial obtained in three cases 
by means of endometrial 
suctionage, the technic of 
which is described in the 
text. Before photograph was 
taken, sufficient tissue was 
removed from each bottle to 
make the usual pathologic 
slides. 





the convex surface about *¢ in. from the lev- 
eled open end. A suction of 15 lb. pulls the 
endometrial tissue up into the holes through 
the cannula and into the trap. We apply suc- 
tion to the entire surface of the uterine cav- 
ity, and we consider a minimal coverage to 
be two times around, using two strokes on the 
anterior wall, two strokes on the posterior 
wall, and two on each lateral wall—and _ usu- 
ally we do more. When we are through, we 
feel we have done the job adequately. 

Figure 4 illustrates the amount of tissue 
one can obtain with this type of procedure. 
Before photographing the bottles, we removed 
enough tissue from each to make the usual 
slides for the pathologist. We feel, and our 
pathologists and technicians tell us, that we 
are obtaining as much tissue with this method 
as we would otherwise obtain with dilatation 
and curettage. 

This method is not applicable for removing 
large bits of retained products of conception, 
but for general diagnostic purposes it does 
work. We feel it is a great advance in gyne- 
cologic diagnosis. 
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Herniorrhaphy in the Aged 





ARKELL M. VAUGHN* AND MICHAEL S. WHITE* 


Stritch School of Medicine, Loyola University, Chicago 


Hernia is among the 
most frequently en- 
countered surgical con- 
ditions. With advances 
in operative technic, 
anesthesia and preop- 
erative and postopera- 
tive care, and early am- 
bulation when possible, 
surgical management 
of elderly patients with 
hernia is largely suc- 
cessful, even in cases where mechanical difh- 
culties cause or complicate the condition. 


ARKELL M. VAUGHN 


A series of 214 operations for hernia per- 
formed by us at Mercy Hospital and Cook 
County Hospital on patients ranging in age 
from 60 to over 91 years demonstrated that 
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age in itself is not particularly significant in 
many surgical conditions, especially in the 
prognosis and results of hernia operations. 
The opinion is growing that surgical risk does 
not depend as much on the magnitude of 
operation as it does on the degree and dura- 
tion of biochemical disturbance. 

The operations were both elective and emer- 
gency procedures. In some of the cases major 
surgery was clinically contraindicated but the 
operations were done as lifesaving procedures. 

With the life span lengthening, an increas- 
ing number of elderly persons are undergoing 
elective herniorrhaphy, and the morbidity 
and mortality rates are not far removed from 
those for younger patients. In the past, many 
older patients were denied the benefit of elec- 
tive surgical repair of hernia on the basis of 
age, fear of the operative risk, and the be- 
lief that an older person has a decreased 
capacity to recover from operation. This situa- 
tion applies in many cases even at present. 

It must be emphasized that while there is 
abundant evidence that elderly persons can 
tolerate this type of moderate major surgical 
procedure, they cannot bear the added burden 
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of complicating diseases and severe deficien- 
cies. Therefore, preoperative correction of any 
pathologic state or deficiency, when possible. 
is a major factor in improving operability. 

In our opinion, noninterference because of 
chronologic age, in the absence of an emer- 
gency, is unwarranted provided the patient is 
in or can be brought to an operable condition. 
Cole,’ Moyer and Key,” Vaughn, White and 
Coleman,* Southwick et al.* and others have 
stressed this point. Moyer and Key stated that 
the recent advances in reducing the mortality 
rate among elderly patients “should make us 
conscious of the great need for assiduous 
studies of the mortality rates attending the 
laissez-faire therapeutics for the aged suffer- 
ing such entities as relative symptomless chole- 
lithiasis, inguinal, incisional, and diaphrag- 
matic hernias. . . .” 


Material in Study 


The series consisted of 214 patients; 64 
were private patients at Mercy Hospital and 
150 were patients at Cook County Hospital. 
There were 189 men and 25 women. One hun- 
dred and twenty were from 60 to 70 years of 
age, 84 were from 70 to 80, and 10 were from 





nia in 204 cases: 91 indirect, 74 direct, 24 
sliding, and 15 direct and indirect. There were 
four strangulated hernias, 21 incarcerated, 22 
recurrent and six bilateral. Three patients had 
ventral hernias, two umbilical, three postoper- 
ative incisional, and two femoral. In some 
cases two or more types of hernia were re- 
paired. Table 1 summarizes the types of her- 
nia in each age group. It was necessary to re- 
sect a portion of bowel in four cases, and in 
some instances hydrocelectomy was performed 
in conjunction with the herniorrhaphy. 

The elective operations totaled 197, and 
the emergency herniorrhaphies 17 (table 2). 
Included in the latter group were six patients 
whose condition contraindicated operation, 
but surgical intervention was mandatory as a 
lifesaving procedure. 


Anesthesia 


Several points concerning anesthesia in 
elderly patients require emphasis. Hypoxia 
must be avoided, as they tolerate this condi- 
tion poorly. Therefore, an effective anesthetic 
agent must be selected which will permit ade- 
quate oxygenation. Spinal anesthesia may be 
valuable in some instances of pulmonary com- 
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80 to over 91. The etiology of the hernias plications but may be contraindicated in the I 
was the same as that found in any age group. __ presence of arteriosclerotic hypertension, as : 
Herniorrhaphy was done for inguinal her- even a slight lowering of pressure may cause f 
d 
t! 
TABLE 1 tl 
Types oF Hernta iN Eacu Ace Group : 
II 
NUMBER OF PATIENTS | ti 
sclera ae kets TYPE OF HERNIA 
(YEARS) Todt | Meocy teped } oe ae ™ 
a - Hospital of 
60 to 70 120 39 81 | Inguinal, 110 (1 bilateral, 4 incarcerated, 4 pontaloon type. w 
20 recurrent—1 bilateral, 1 strangulated, 1 incarcerated, 1 Ce 
pontaloon type) ti 
| Ventral, 3 (1 incarcerated) 
| Umbilical, 2 “a 
| Postoperative incisional, 2 (1 ventral, 1 incarcerated, with 
. an 
| small bowel obstruction) ; 
ss o 
Femoral, 2 BN 
70 to 80 84 22 62 | Inguinal, 84 (4 bilateral, 1 pontaloon type, 3 incarcerated, | pa 
strangulated, 2 recurrent—6 incarcerated, 2 strangulated) vat 
| Postoperative incisional, 1 | 
80 to 91+ 10 3 7 | Inguinal, 10 (3 incarcerated, 1 with bowel obstruction; 1 pon- pat 
214 64 150 | __ taloon type) dis 
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TABLE 2 


ELECTIVE AND EMERGENCY OPERATIONS FOR REPAIR OF HerN1A, AccorDING To AGE Groups 





| OPERATION 
1 | : Elective Emergency - 
(YEARS) xa a : on SS 
Mercy Hospital | Cook County Hospital Mercy Hospital Cook County Hospital 
60 to 70 38 76 1 5 
70 to 80 18 58 A 4 
80 to 91+ 2 5 1 2 
58 139 6 ll 





hypoxia, oliguria and myocardial infarction. 

An important responsibility of the anes- 
thetist is judicious administration of intrave- 
nous fluids and replacement of blood during 
operation on an aged patient. Even in the 
presence of cardiac disease, blood replacement 
is mandatory in elderly persons. However, 
caution is required to prevent cardiac strain. 
Because of loss of contractility of the blood 
vessel walls, these patients tolerate any varia- 
tion in blood volume poorly. It is much wiser 
to undertransfuse than to overtransfuse them. 

We agree with Sadove and Kahan’ that in 
aged patients, where the margin of safety is 
narrow, anesthesia must be administered with 
great skill. The patient must be watched care- 
fully and the course frequently must be altered 
during operation. Therefore, a skilled anes- 
thetist is of equal or more importance than 
the particular anesthetic agent. 

As a rule, general anesthesia was employed 
in our series for those patients whose condi- 
tion was good and who did not have concur- 
rent complications. Of the private patients, 54 
of the total of 64 received general anesthesia, 
whereas only 58 of the 150 patients at Cook 
County Hospital were in satisfactory condi- 
tion to receive it. 

Low spinal anesthesia was used for patients 
with respiratory difficulty and other diseases 
and in some with intestinal obstruction. It was 
given to 72 of the 150 Cook County Hospital 
patients compared with seven of the 64 pri- 
vate patients. 

Local anesthesia also was employed in some 
patients with respiratory, cardiac and other 
diseases, which again were more evident 
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among the indigent patients. Twenty of the 
150 Cook County Hospital patients received 
local anesthesia, whereas it was indicated in 
only three of the 64 private cases. 


Operation 


The development of improved methods of 
hernia repair is well known and has been 
covered extensively in the literature. It would 
be redundant here to describe the work of 
Halsted,® Bassini,‘ Gallie and LeMesurier,* 
Ferguson,” McVay" and others. Likewise, a 
discussion of the merits and disadvantages of 
the several accepted technics of operation for 
hernia repair in general use today is beyond 
the scope of this article, which is concerned 
primarily with the tolerance of elderly per- 
sons for herniorrhaphy. In a recent article, 
Koontz’ presented the many views on the 
choice of modern operative procedures for 
repair of inguinal hernia. Estes,’* Doran,"* 
Summers" and others also have discussed this 
subject in detail. 

We found a Halsted method especially 
suited to the repair of direct and indirect in- 
guinal hernias in aged patients. We used the 
Bassini technic sparingly. We employed the 
McVay method in a small number of cases at 
Cook County Hospital, five to be exact. 

On occasion, we use tantalum mesh, steel 
wire mesh, or fascia lata. In cases of recur- 
rent inguinal hernia and in ventral and in- 
cisional hernias, especially where the tissues 
were poor or weakened, we used vital tissue 
or tantalum mesh gauze as grafts into Hessel- 
bach’s triangle. Tantalum mesh gauze was par- 
ticularly applicable in this series. 





TABLE 3 


PosTOPERATIVE COMPLICATIONS 








ACE GROUP COMPLICATIONS 
(YEARS) Mercy Hospital | Cook County Hospital 
60 to 70 Pulmonary atelectasis 1 Scrotal swelling 2 
(total Phlebothrombosis 1 Wound infection l 
patients, Bronchitis 1 Scrotal hematoma ] 
120) Wound abscess 1 Myocardial infarction ] 
Cerebrovascular accident 1 Urinary retention ] 
Pneumonia 1 Electrolyte imbalance 2 
Pleurisy and effusion 1 
70 to 80 Subarachnoid hemorrhage 1 | Cystitis l 
(total Prostatic complication l Bronchiectasis l 
patients, Urinary retention l 
84) | General arteriosclerosis ] 
| Bladder infection 2 
| Thrombophlebitis l 
80 to 91+ Wound infection 1 
(total 
patients, 
10) 





In the main, each operative procedure was 
executed in the conventional manner. Never- 
theless, as those interested in geriatric surgery 
will realize, in elderly patients it is often nec- 
essary to vary or modify an operative proce- 
dure to fit a particular need. It was necessary 
to accomplish a hernia repair which could be 
considered practicable from the standpoints 
of existing and potential tensile tissue strength, 
nature and degree of pathology present, life 
expectancy of the patient with its connotation 
of socio-economic problems, and the amount 
of activity anticipated as possible or neces- 
sary in the patient’s future life and pursuits. 


Results 


Complications of varying degree occurred 
in 25 cases (table 3). Fifteen of these pa- 
tients were in the 60 to 70 year age group, 
nine were in the 70 to 80 year age group, and 
only one was in the 80 to 91 year age group. 

Five of the 214 patients died (2.3 per 
cent). Three were patients who underwent 
elective herniorrhaphy (table 4): a 63 year 
old man and a 60 year old man, both private 
patients, and a 65 year old man at Cook Coun- 
ty Hospital. Two patients who had emergency 
operations died; both were private patients. 


TABLE 4 


MortTALity ACCORDING TO AGE AND TYPE OF OPERATION 





AGE GROUP ge . 
Elective Operation 


DEATHS 


Emergency Operation 


(YEARS) sactititeeaigst eis g 
Number Per Cent Number | Per Cent 
60 to 70 3 1 | 1.6 
70 to 80 0 i 1.1 
80 to 91+ 0 0 
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One was a man 64 years of age in whose case 
surgery was contraindicated but was consid- 
ered necessary as a lifesaving procedure, and 
the other was a man 72 years of age. 

Elderly patients are more susceptible to re- 
spiratory and vascular difficulties than young- 
er persons, and thus the causes of death in 
this series are not unusual: pulmonary em- 
bolism, two cases; atelectasis, one; and myo- 
cardial infarction, two. The surprising fact is 
that four of the five patients who died were in 
the 60 to 70 year age group, and one was in 
the 70 to 80 year age group; there were no 
deaths among the patients 80 to 91 years of 
age and over. 


Comment 


We advocate early postoperative ambula- 
tion whenever possible, but selectivity and not 
generality in this regard is of utmost impor- 
tance. Postoperative ambulation of an elderly 
patient must be carefully considered. It may 
have some merit in decreasing complications 
such as phlebothrombosis and pulmonary em- 
bolism and the many other respiratory difh- 
culties to which aged patients are prone. How- 
ever, one must exercise good judgment. Early 
ambulation of elderly patients is contraindi- 
cated in the presence of active or recent 
thrombi or emboli, cardiac decompensation, 
recent coronary occlusion, suppurative condi- 
tions, hemorrhage, severe malnutrition and 
anemia, weakness, insecure anastomosis and 
difficult hernia repair, severe abdominal dis- 
tention and high fever. These factors are defi- 
nitely significant in a series such as the one 
reported herein; the majority of the patients 
were aged, indigent persons and consequently 
many were extremely debilitated. 

The low percentage of postoperative com- 
plications in the series would seem notable. 
There were some instances of prolonged mor- 
bidity, but these were few in number. How- 
ever, the low rate of complications coincides 
with the growing realization that an elderly 
person in fair condition physically and psy- 
chologically can tolerate a moderate major 
operation such as herniorrhaphy with a mor- 
bidity rate not far removed from that for 
younger patients. The complications which 


October 1957 


did occur were not too dissimilar in nature to 
those encountered in middle-aged patients. 

It is well known that many deaths still oc- 
cur among clder patients with hernia owing 
to serious mechanical complications, because 
of procrastination regarding elective opera- 
tion for hernia repair. The low mortality rate 
in the present series would tend to substantiate 
the need for avoiding this unfortunate and un- 
necessary mortality, and to re-emphasize that 
an elderly patient may be considered a can- 
didate for elective herniorrhaphy. 


Summary and Conclusions 


A series of 214 herniorrhaphies performed 
on elderly patients is reported. From the re- 
sults, the conclusion is drawn that with the 
present extended life expectancy we should 
not deny patients the benefit of elective surgi- 
cal repair of such conditions as hernia on the 
basis of age alone. 

The study substantiates our opinion that if 
there were less hesitancy about performing 
elective surgical repair of hernia in elderly 
persons, fewer emergency herniorrhaphies 
with possible mechanical complications would 
eventuate. Thus we could avoid the inherent 
danger of a probable fatal outcome from the 
hernia at a later date. 
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Berore discussing 
the use of hypotensive 
drugs in the treatment 
of toxemia of pregnan- 
cy, not only should the 
term “hypotensive” be 
clearly defined, but also 
the phrase “toxemia of 
pregnancy.” Hypoten- 
sive drugs literally are 
those which, in thera- 
peutic doses, lower 
blood pressure to hypotensive levels regard- 
less of its initial level. Thus, the use of these 
drugs definitely is not indicated in such con- 
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ditions as hyperemesis, acute yellow atrophy 
and other less clearly identified symptom com- 
plexes which have been called toxemia; nor 
is the production of actual hypotension de- 
sirable. I shall limit my discussion to the use 
of hypotensive drugs only in the conditions 
known as preeclampsia, both primary and 
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superimposed on pre-existing hypertension. 
and eclampsia, all characterized by an in- 
crease in blood pressure over initial levels. 


Causes of Hypertension in Toxemia 
of Pregnancy 


I believe it is generally accepted that the 
five chief factors responsible for maintaining 
any particular blood pressure level in human 
beings are the following: (1) the pumping 
action of the heart, which is determined in 
part by the degree of filling of the cardiac 
chambers; this, in turn, depends on the car- 
diac rate and partially on the integrity of the 
heart valves; (2) the peripheral resistance 
represented by the vascular bed; (3) the quan- 
tity of blood; (4) the viscosity of the blood: 
and (5) the elasticity of the walls of the vas- 
cular bed. 

Which of these factors seems to be most 
influential in the maintenance of the relative 
hypertension always present in toxemia? As 
far as we know, the basic difficulty is not car- 
diac, because the diastolic pressure always is 
elevated in toxemia, and cardiac force has 
little to do with the maintenance of diastolic 
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pressure. There is overwhelming evidence that 
peripheral resistance is increased in toxemia, 
at least in such vital areas as the brain and 
kidneys. Present knowledge indicates that the 
quantity of blood is no greater in pregnant 
women who have toxemia than in pregnant 
women who do not have toxemia. The viscosity 
of the blood is not altered significantly. In 
toxemia, the percentage increase in the sys- 
tolic pressure is disproportionately greater 
than the increase in the diastolic pressure. 
For example, an increase of pressure from 
120/80 to 180/100 represents a 50 per cent 
increase in the systolic pressure but only a 
25 per cent increase in the diastolic pressure. 
This perhaps suggests a decrease in the elas- 
ticity of the walls of the smaller arteries and 
arterioles. Thus, in toxemia, the heart does 
pump harder than normal, but apparently it 
does so only to overcome the increased periph- 
eral resistance: a sustained resistance which 
is indicated by the elevated diastolic pressure. 

A theoretical explanation of what takes 
place during toxemia of pregnancy is illus- 
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trated in figure 1. Pregnancy somehow pro- 
duces a substance which we call a toxin, al- 
though it never has been identified. This sub- 
stance causes vasoconstriction which produces 
hypertension and reduces the oxygen supply 
to cells in the brain, kidneys, etc.; this con- 
dition. may result in convulsions. Hyperten- 
sion, however, is purely a secondary phe- 
nomenon and is not the basic abnormality. 

The most reasonable explanation for a sus- 
tained increase in peripheral resistance is a 
more or less tonic or continued spasm: a vaso- 
constriction of a large part of the arteriolar 
bed. Studies of the eyegrounds, nail beds, con- 
junctivae and biopsy and necropsy material 
confirm this theory. 

Abnormal and more or less generalized ar- 
teriolar vasoconstriction is the one phenome- 
non which always is present in toxemia. It 
definitely produces hypertension and it al- 
most certainly is the cause of the abnormal 
renal physiology. The convulsions of eclamp- 
sia probably are basically attributable to the 
vasoconstriction. 





Treatment of Toxemia of Pregnancy 


In general, therapy of diseases can be di- 
rected along surgical, medical or psychothera- 
peutic lines. The surgeon can remove an of- 
fending agent such as a ureteral stone or a 
gallstone in the common duct; he can remove 
entirely a diseased organ such as an appendix 
or a gallbladder. By the use of antibiotics, an 
internist can destroy or encourage the destruc- 
tion of the offending agent. The psychiatrist 
can perhaps detect subconscious causes for 
asthma, peptic ulcers or giant hives, and cure 
the disease by means of appropriate psycho- 
therapy. Analgesics for pain and antipyretics 
for fever are auxiliary methods of treating 
symptoms. Occasionally, specific antidotes such 
as diphtheria antitoxin are available. These 
possibilities should be considered in any logi- 
cal approach to the treatment of toxemia. 

Obviously, the ultimate cause of toxemia is 
the placenta. Therefore, removal of the pla- 
centa should and usually does cure toxemia. 
However, such a procedure often is clinically 
inadvisable. Either the baby may be too pre- 
mature to have much or any chance of sur- 
vival, or the very process of removing the 
pregnancy may be too great a strain on the 
already overloaded maternal organism. This 
is evident in the terrifying maternal mortal- 
ity rate resulting from the treatment of eclamp- 
sia by immediate cesarean section. As there 
is no way to cause the placenta to cease func- 
tioning, this approach is not possible. 

While there may be psychic elements in the 
background of toxemia, the psychotherapeu- 
tic approach is too lengthy and uncertain. Be- 
cause the so-called toxin produced by preg- 
nancy has never been identified, it cannot be 
neutralized. Although the symptomatic treat- 
ment of toxemia frequently is apparently ef- 
fective, the clinical results never have been 
very satisfactory. 

One other approach is available: the rever- 
sal of one or more of the pathophysiologic ef- 
fects of the offending agent. Figure 1 indi- 
cates how extremely complicated this is. The 
center line is designed to separate edema from 
hypertension. As far as we know, hypertension 
is the single phenomenon which always is pres- 
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ent in toxemia of pregnancy. Some patients 
have edema and some do not; many patients 
who have edema are not toxic. However, when 
hypertension develops in pregnancy, it is the 
single sign which enables us to make the diag- 
nosis of toxemia. 

I believe that relief of the arteriolar spasm 
should, and clinically does, provide fairly 
prompt relief from the signs and symptoms of 
toxemia by enlarging constricted arterioles to 
nearly their normal caliber, thereby returning 
arterial circulation to a more normal state. If 
not irretrievably damaged, cells and tissues 
beyond the point of constriction, which have 
had a somewhat prolonged deficiency of oxy- 
gen, rather quickly resume normal function 
after release of the constriction and restora- 
tion of normal blood flow. A purely secondary 
effect of relaxing abnormally constricted ar- 
terioles is a fall in blood pressure; however, 
this does not necessarily mean to hypotensive 
levels. It would appear logical, therefore, to 
use a vasorelaxing drug in the management of 
toxemia. In this sense, so-called hypotensive 
drugs are indicated; but they need not pro- 
duce hypotension (lower than normal blood 
pressure), and they must act by relaxing ab- 
normally constricted arterioles. 

Not all vasorelaxing drugs are effective in 
toxemia. There is fairly convincing evidence 
that the vascular spasm of toxemia is not medi- 
ated through the sympathetic ganglia; thus, 
those drugs which block the passage of im- 
pulses from the sympathetic ganglia are use- 
less in toxemia. Likewise, high spinal anes- 
thesia is not indicated, because it also blocks 
the sympathetics to no avail. While spinal an- 
esthesia may lower the blood pressure, it does 
so by pooling blood in the legs; it does not 
produce vasorelaxation above the level reached 
by the anesthetic agent. Numerous drugs have 
been tried, but I believe the most satisfactory 
ones are APRESOLINE® and derivatives of Ve- 
ratrum. Rauwolfia derivatives possibly may 
have some value. 


Objections to Vasorelaxing Drugs 


Although there have been many objections 
to the use of vasorelaxing drugs in toxemia, | 
feel that the objections are refutable: there- 
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fore, | would like to list these arguments and 
explain why I believe they should not prevent 
the use of vasorelaxing drugs. 

Some authorities believe that the hyperten- 
sion present in toxemia represents a mecha- 
nistic response of the cardiovascular system 
which is endeavoring to overcome abnormal 
resistance in the kidneys or brain, and that 
lowering the blood pressure will aggravate 
rather than improve the patient’s condition. 
There is no real evidence that changes in the 
kidneys or brain precede the development of 
hypertension, and clinical results contradict 
this theory. 

It has been said that vasorelaxation will in- 
duce or aggravate cerebral hemorrhage. While 
it is possible that relaxation of a ruptured 
arteriole might aggravate bleeding, I believe 
it is legitimate to question whether this is of 
clinical significance. It is possible that the 
bleeding might have continued anyway. 

Vasorelaxation and the resulting hypoten- 
sion are said to cause oliguria or anuria. It is 
true that there is decreased urinary output for 
6 to 18 hours after the initiation of relative 
hypotension, but most evidence from observa- 
tions made over a longer period of time seems 
to indicate that, unless there is profound kid- 
ney damage, the kidneys adjust to the lowered 
pressure in the second 24 hours, and diuresis 
occurs. Those who have had extensive experi- 
ence with vasorelaxing drugs do not feel that 
the temporary oliguria is harmful. 

Although there is the belief that Veratrum 
compounds are myocardial poisons and are 
likely to precipitate cardiac failure, there is 
convincing evidence that cardiac output often 
increases under the influence of Veratrum and 
that the slowing of the heart rate is beneficial 
to the myocardium. There is no proof that 
Veratrum, given in therapeutic doses, poisons 
or damages the heart. 

There is the theory that the use of vasore- 
laxing drugs will cause the blood pressure to 
go too low and a shocklike state or even death 
may result. It is true that the Veratrum drugs 
are powerful; and injudicious use, disregard 
of warning signs, overdosage, rare hypersus- 
ceptibility or hyperresponsiveness on the part 
of individual patients, and neglect of close ob- 
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servation could have serious results. Neverthe- 
less, pressures of 90/60 or even lower only 
occasionally are cause for concern; they do 
not indicate true shock in which arterioles 
are constricted rather than dilated, and they 
can be overcome with a vasopressor such as 
ephedrine. 

It has been stated that the drugs cause what 
are called toxic symptoms, such as vomiting. 
Mere lowering of the blood pressure often 
causes vomiting, and Veratrum compounds 
may induce vomiting when there is little hypo- 
tensive response. In my opinion, the vomiting 
is harmless, unless it is great enough to cause 
a disturbance in electrolyte balance. Although 
it is unpleasant, it usually is not an indication 
for stopping the medication. 

There is also the argument that the Ve- 
ratrum-induced bradycardia is dangerous. I 
know of no reason to fear bradycardia as long 
as cardiovascular function seems normal in 
other respects. 

The contention that the patient must be 
watched too closely when vasorelaxers are 
used is not a valid argument against the drugs. 
Patients with toxemia should be observed close- 
ly whether or not vasorelaxers are used. To 
one familiar with these drugs, the manage- 
ment of toxemia actually is easier when vaso- 
relaxers are used. 

It is certainly true that in eclampsia, one 
or more convulsions may occur after vaso- 
relaxation (as indicated by lowered blood pres- 
sure) has been effected. Under these circum- 
stances, the cause of convulsions probably lies 
in damage to individual brain cells. This dam- 
age is not instantaneously reversible. 


Advantages of Vasorelaxing Drugs 


These drugs attack the disease nearest its 
source. Assuming the pregnancy cannot or 
should not be interrupted, the logical treat- 
ment of toxemia is neutralization of the toxin. 
This cannot be done; however, the vasocon- 
striction which produces hypertension can be 
relieved by use of the vasorelaxers. 

Positive control of the disease can be initi- 
ated and maintained. Toxemia can rarely, if 
ever, be cured while the patient is still preg- 
nant, but the progress of the disease nearly 
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always can be arrested and usually can be re- 
versed to some extent. Control often can be 
maintained indefinitely, eliminating the need 
for interruption of the pregnancy while the 
patient is in the acute phase of the disease. 

Actual sedation hardly ever is needed, so 
the patient is awake, usually alert, can report 
symptoms, take fluids, etc. This makes the 
nursing care of the patient considerably easier. 
Respiratory depression, which often follows 
the use of morphine, does not occur. During 
labor, profound sedation need not be used, 
thus eliminating a very real threat to the baby. 

Two of the more common causes of death 
in toxemia are heart-failure and cerebral hem- 
orrhage. Reduction in blood pressure decreases 
strain on the heart and blood vessels, thereby 
reducing the danger of the occurrence of these 
complications. 

Extensive clinical experience at the Cincin- 
nati General Hospital, where the regimen for 
toxic patients has included a vasorelaxing drug 
for many years, permits the conclusion that 
these drugs are valuable. Among the 233 ec- 
lamptic patients admitted since January 1, 
1930, only four died. Two of these died of in- 
fection during the 1930s; thus, actually only 
two of the 233 patients died of the direct ef- 
fects of toxemia, a gross mortality of 1.7 per 
cent and a corrected rate of 0.86 per cent. 


Administration of Drugs 


In general, the vasorelaxing drugs are ad- 
ministered in a fashion that restores the cali- 
ber of the constricted arterioles to a normal 
or nearly normal diameter. This relaxation re- 
sults in a drop in blood pressure, so the level 
of the blood pressure is used as a convenient, 
accurate guide to the effect of the drugs. Ideal- 
ly, the blood pressure should be lowered to 
and maintained at the level which existed prior 
to or early in pregnancy. 

The drugs may be administered in any of 
four ways: orally, intramuscularly, hypoder- 
mically, or intravenously as a single injection 
or as a continuous intravenous drip. The route 
of administration depends on the urgency. 
Orally administered Rauwolfia may take days 
or even weeks to achieve full effect, while a 
single dose of a Veratrum derivative may dem- 
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onstrate its maximum effect in a few minuts 
after intravenous administration. In the latter 
case, the pressure remains at the lower level 
for a variable length of time 
to several hours—then slowly or rapidly climbs 
to the original level. Well before this level is 
reached, another dose of the drug should be 
given, perhaps intramuscularly or as a con- 
tinuous intravenous drip. With close observa- 
tion (blood pressure readings every 5 to 15 
minutes for the first three hours, then every 
half-hour or hour) and proper spacing of re- 
peated doses, wide swings in blood pressure 
levels can be avoided. It is very important 
that these drugs not be given at specific time 


a few minutes 





intervals, such as every hour or every two 
hours. The level of the blood pressure should 
be the sole guide to the frequency of the doses. 

Drugs—Among the recommended drugs 
are two Veratrum derivatives, UNITENSEN® 
and VERALBA®. Both are mixtures of proto- 
veratrines A and B. These relatively pure de- 
rivatives of Veratrum are potent vasorelaxers, 
but they have less tendency to produce nausea 
than do preparations of the crude drug. An- 
other drug, Apresoline, is a synthetic. 

Dosages—Unitensen: 1 to 2 mg. intrave- 
nously; 2.5 to 3 mg. intramuscularly, or 10 
mg. in 500 ml. of 5 per cent glucose in water. 
as a continuous intravenous drip, to be admin- 
istered at the rate of 20 drops per minute or 
at some other appropriate rate which will 
maintain the blood pressure at the level that 
is desired. 

Veralba: 0.2 to 0.3 mg., appropriately di- 
luted, intravenously; 0.5 to 1 mg. intramus- 
cularly; or 1 to 2 mg. in glucose, as with Uni- 
tensen. An article by Curren, Reid and Newell 
in the July 28, 1956 issue of the Journal of 
the American Medical Association reports in 
detail the use of Veralba. 

Apresoline: 30 to 40 mg. intravenously. 
McCall, in the October 1954 issue of Obstet- 
rics and Gynecology, recommended a mixture 
of 20 mg. Apresoline and 5 mg. Unitensen in 
500 ml. of 20 per cent glucose in water as a 
continuous intravenous drip. VERILOID”, SER- 
PASIL® and sERPILOID® Injectible also have 
been recommended by Assali. The vast major- 
ity of my own experience has been with Vera- 
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trone, but I will not give the details of its use 
since this preparation has been withdrawn 
from the market. 

My own feeling is that parenterally admin- 
istered vasorelaxers should be used only in 
emergencies or semiemergencies such as ec- 
lampsia or severe preeclampsia. Oral prepara- 
tions are useful chiefly in mild to moderate 
preeclampsia, and preferably should be ad- 
ministered in the hospital. I have not been 
impressed by the value of orally administered 
vasorelaxers in ambulatory patients with toxe- 
mia. They are of some value after delivery to 
assist the patient in tapering off from the use 
of vasodilators. 

Two examples of the use of vasodilators in 
typical cases might be revealing. In a case of 
eclampsia, give 0.2 mg. Veralba intravenous- 
ly: then check the blood pressure every five 
minutes. In the meantime, prepare a solution 
of 2 mg. Veralba in glucose in water. After 
the blood pressure has dropped and stabilized 
at the lower level, and then begins to rise, 
start the intravenous drip while the level of 
blood pressure is at least 20 to 30 mm. below 
the original or convulsive level. The intrave- 
nous drip can be continued for 24 to 48 hours, 
after which the vasorelaxation may be main- 
tained by intramuscular injections. 

In severe preeclampsia, the single intrave- 
nous dose may be omitted and the drip started 
at once, or repeated intramuscular injection 
may be used entirely. In any case, all the 
other routine orders must be carried out me- 
ticulously: low sodium diet, 2500 ml. or more 
of water daily, diuretics if indicated, daily 
weighing if feasible, magnesium sulfate by 
deep injection, urine and blood studies, oxy- 
gen and nasopharyngeal suction in eclampsia, 
etc. In the series of eclamptic patients previ- 
ously mentioned, the basic triad in the regi- 
men of treatment was a vasorelaxer (Vera- 
trone), adequate fluids and intramuscular 
magnesium sulfate. 
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Contraindications and Suggestions 


The development of cardiac irregularities, 
such as pulsus alternans, gallop rhythm or 
skipped beats, is an absolute indication for 
stopping the use of the Veratrum derivatives. 
Apresoline or one of the Rauwolfia drugs 
should be substituted. None of the vasorelax- 
ers should be given if the blood pressure is 
normal or below normal. The average eclamp- 
tic patient, treated in this manner, does not 
require sedatives except for violent delirium 
or labor. Resistance to any of the drugs may 
develop at any time. Changing to another 
drug usually solves the problem. Electrolyte 
balance should be observed closely, especially 
if there has been excessive or prolonged vomit- 
ing or marked diuresis. No attempt should be 
made to terminate the pregnancy while im- 
provement is occurring; improvement is indi- 
cated by loss of weight, decreasing edema, 
good urinary output, reduction of albuminuria 
to no more than | plus, absence of subjective 
symptoms, and ready control of vasospasm as 
shown by a decreasing need for vasorelaxers. 


Summary 


Vasorelaxing drugs are of great value and 
may be lifesaving in nearly all cases of mod- 
erately severe and severe toxemia of preg- 
nancy. Because the clinical sign of vasorelaxa- 
tion is lowered blood pressure, vasorelaxing 
drugs are sometimes called hypotensive drugs, 
although, ideally, they do not produce hypo- 
tension. Conversely, only those drugs which 
lower blood pressure by vasorelaxation are in- 
dicated in toxemia. These are powerful drugs; 
but, properly used, they are safe and effec- 
tive, have reasonably predictable results, and 
are theoretically indicated. They also have had 
extensive clinical trial. However, these drugs 
are not the final answer. I hope that new dis- 
coveries in the near future will permit us even- 
tually to prevent toxemia entirely. 
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factor is of considerable importance, namely, 
the effect of background noise. 


The Ear 


Although we can do little about the limita- 
tions of human hearing, it is well to under- 
stand some of the characteristics of the ear 
which play a role in auscultation. The normal 
human hearing apparatus is an extremely sen- 
sitive detector of sound vibrations over a wide 
range of frequencies. It is, in fact, a more 
sensitive detector of particularly the higher- 
pitched murmurs than are the microphones 
ordinarily used in phonocardiography, which 
explains the inability of conventional phono- 
cardiographic equipment to reproduce some 
of these murmurs. Further, the ear can toler- 
ate a far wider range of amplitudes than can 
most microphones and amplifiers, enabling us 
to perceive a murmur of extremely low inten- 
sity occurring in the brief time intervals be- 
tween the much stronger vibrations of the 
heart sounds. Doubtless this is due largely to 
the marked reduction in the sensitivity of the 
ear at the low-frequency end of the sound 
spectrum. 

Reference to the audiogram or to the now 
well-known Fletcher-Munson curves of aver- 
age human hearing will show that at the 
intensity threshold of audibility the ear’s in- 
equality of responsiveness is such that a low- 
pitched tone of 40 cycles per second must be 
several hundred times the intensity of one at 
256 cycles per second (middle C on the piano) 
to be heard. Hence, intensity of the higher- 
frequency components of a murmur is a more 
significant factor in determining its degree of 
audibility than is the over-all intensity of the 
murmur. Indeed, if it were not for the ear’s 
decreased sensitivity in the low region, the 
much greater energy of the low-frequency vi- 
brations from the heart beat might mask all 
else. Conversely, some of the predominantly 
higher-pitched sounds such as the “dove-coo” 
murmur frequently can be heard by the un- 
aided ear at a distance of several feet from 
the patient." 

The duration of the sound likewise deter- 
mines its audibility. In other words, a certain 
amount of time is required for perception and 
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probably for actual excitation of the hearing 
mechanism. This may account for some of the 
difficulty in picking up early presystolic mur- 
murs of mitral stenosis which are of compara- 
tively short duration. Rappaport and Sprague,” 
in an excellent treatise on the subject, pub- 
lished in 1941, discussed perception time, the 
masking effect, and other physiologic factors 
pertaining to auscultation. 

We might expect that electronic amplifiers 
such as those employed in commercially avail- 
able amplifying stethoscopes would enable the 
ear to hear otherwise imperceptible sounds. 
That such has not been the case in the past has 
been evident to those with normal hearing who 
have tried these devices. Until recently,* at 
least, the range and frequency response of the 
microphone pickups and amplifiers used in 
these apparatus and in the phonocardiographic 
equipment to date simply were not as good as 
those of the normal human ear. In the pres- 
ence of impaired hearing, however, electronic 
amplification may be indispensable. For this 
reason the American Medical Association’s 
Council on Physical Medicine* has included 
in its list of accepted devices an amplifying 
stethoscope “as an aid to physicians who are 
hard of hearing.” 


The Stethoscope 


An enclosed acoustic pathway is essential 
for adequate transmission of sounds from the 
chest wall to the ear. Rarely can heart sounds 
and murmurs be heard in an ordinary environ- 
ment without a suitable enclosed transmission 
system unless the ear is in direct contact with 
the chest wall (immediate auscultation), in 
which case the external ear and auditory canal 
provide the necessary enclosure. Originally, 
the stethoscope was a mere monaural tube de- 
vised more for purposes of modesty than any- 
thing else. Since its introduction in 1819, the 
acoustic stethoscope has proved the most prac- 
tical way of conducting these sounds to the ear. 


*Undoubtedly this situation will change, or perhaps 
has already been changed with the recent introduction 
of at least one new electronic stethoscope having a con- 
tact-type microphone pickup, manufactured by a hearing 
aid concern. It would seem that this is a fertile field for 
developments in electronics which may, before many 
years, replace our time-honored acoustic stethoscope. 


361 








The loud reverberation of sounds through 
a cave or tunnel is an analogous situation to 
the function of the stethoscope. As might be 
expected, some of the vibrational energy is 
lost along the way, and, more important, sounds 
of various frequency or pitch are not trans- 
mitted with equal facility. Certain resonances 
are set up in the air columns which, so far as 
the ear is concerned, serve to amplify some 
frequencies while rejecting others. Various 
types of stethoscopes have been shown to dif- 
fer remarkably in regard to these inequalities 
'° There is, in fact, after 
all these years, no such thing as a standard 


of responsiveness.” 


stethoscope, and it is understandable that a 
physician prefers to use his own, whose pecu- 
liarities are familiar to him. 

It is common practice to use a stethoscope 
having both the bell and the diaphragm-type 
chest pieces. In general, the diaphragm de- 
creases the instrument’s low-frequency respon- 
siveness, enabling relatively high-pitched mur- 
murs to be heard more readily. Probably this 
is due both to the decrease in masking effect 
by low-frequency heart sounds and to inser- 
tion into the system of resonances in the high- 
er range contributed by the diaphragm itself. 
Relatively high-pitched murmurs such as those 
of early aortic insufficiency frequently can be 
detected with the diaphragm chest piece when 
they are not audible through the bell. Low- 
pitched rumbling murmurs, however, can be 
missed readily if only the diaphragm is used, 
so that thorough cardiac auscultation should 
include the use of both types of chest piece. 

Some stethoscopes are so inferior as to be 
virtually useless. Often it is possible to im- 
prove the efficiency of a stethoscope to a sur- 
prising degree. The tubing should be as short 
as is practicable. Unnecessarily long stetho- 
scopes not only account for different resonances 
but also cause very considerable losses, giving 
decreased transmission efficiency. Understand- 
ably, the longer the transmission pathway the 
less vibrational energy reaches the ear. There 
seems little justification for exceeding 20 in. 
or so in over-all length for ordinary clinical 
usage. Instruments commonly employed for 
auscultation of fetal heart sounds are about 
half that length. 
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Studies by Rappaport and Sprague® hav. 
indicated that there is an optimal internal di 
ameter of the tubing. If the tubing bore is 
much less than ¥g in. in diameter the frictional! 


losses of sound-wave transmission become ex- 
cessive. Much larger bores increase the inter- 
nal volume unnecessarily, the amplitude of 
sound vibrations at the ear varying inversely 
with the total enclosed volume. This may well 
be true, at least for sounds of medium and low 
frequencies and with stethoscopes of very 
short length. Preliminary results of our tests, 
however, indicate that a somewhat larger bore 
may provide better transmission, particularly 
of sounds in the higher-frequency range. And 
since low-intensity murmurs are almost in- 
variably high-pitched, the efficiency of the 
stethoscope in this range should be a para- 
mount consideration. 

The thin-walled soft rubber often used as 
tubing material usually has an unduly large 
internal volume, is too collapsible, and ex- 
hibits poor rejection for extraneous noises. In 
our experience the new plastic tubings such 
as “tygon” give equally good transmission of 
sounds and, in addition, provide somewhat 
better insulation against background noise. 

Some stethoscopes are constructed with a 
single tube leading from the chest piece to a 
Y fitting, while others have two flexible tubes 
over the entire length from the chest piece to 
the binaural metal assembly, apparently on 
the premise that two tubes will conduct sound 
better than one. Whether there actually is any 
demonstrable difference in efficiency between 
these two arrangements or not is open to ques- 
tion. Certainly the single-tube type is more 
convenient to use and probably it is less vul- 
nerable to extraneous noises. 

Attention to the ear pieces often will be re- 
warding. A cracked ear piece should be re- 
placed, since the crack introduces a leak into 
the enclosed system. Good sound transmission 
requires a good seal at the ear pieces. One 
may check this easily by closing off the bell 
chest piece with the hand and adjusting the 
fit at the ears so that a minimum amount of 
room noise is audible. 

Allowance must be made for individual dif- 
ferences in size, shape and direction of the 
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auditory canals. Just how much these vary was 
demonstrated by a study we conducted on 10 
persons. Casts were made of both ears of all 
subjects, using a technic similar to that com- 
monly employed for fitting hearing aids. The 
stethoscope ear pieces were included in all 
casts to determine their actual fit and position 
in the canals. The average diameter of all 
canals at the point of contact with the ear 
pieces was 11.2 by 8.0 mm. (elliptic in shape), 
the smallest measuring 8.2 by 6.2 mm. and 
the longest almost twice that size or 14.2 by 
10.1 mm. Further, the direction of the long 
axis of that portion of canal in which the ear 
piece rests varied as much as 43 degrees in 
the vertical plane and 33 degrees in the hori- 
zontal. In some subjects there were also con- 
siderable differences between the right and 
left sides in these measurements. 

Some chest pieces, notably those with a 
change-over switch for bell and diaphragm, 
have leaks. Blowing into the unit with the ori- 
fice on the other end occluded will reveal any 
leaks in the chest piece or fittings. A compara- 
tively small leak will diminish the transmission 
of low-frequency sounds greatly, as is often 
noted when listening with the bell chest piece 
applied to a very hairy chest without first ap- 
plying some water to obtain an adequate seal. 


Technic of Auscultation 


Working as close to the audibility threshold 
as we must in listening to heart sounds and 
murmurs, we may fail to detect murmurs of 
even moderate intensity by making too curso- 
ry an examination. Simply placing the stetho- 
scope on the aortic, pulmonic and mitral areas 
in rapid succession does not allow for altera- 
tion in transmission of murmurs to the chest 
wall due to respiration, changes in the pa- 
tient’s position or individual differences in 
heart size and position. Nor does it allow for 
the fact that grade 1 murmurs may be dis- 
cernible only after listening for several sec- 
onds at the same position. We should remem- 
ber that murmurs which are audible while the 
patient is holding his breath in the expiratory 
phase of respiration, lying on his left side, or 
leaning forward (murmurs at the base of the 
heart) may be virtually inaudible otherwise. 
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By not listening at enough positions over the 
precordium one can easily miss a sound such 
as the diastolic murmur of mitral stenosis 
which is notoriously localized to an area as 
small as 2 to 3 cm. in diameter. 

Usually of greater importance than the 
transmission of a murmur is its site of maxi- 
mal intensity. In the presence of two or more 
murmurs it is often helpful to employ the 
“inching” technic described by Levine and 
Harvey,’ moving the stethoscope in small steps 
across the precordium to trace the appearance 
or disappearance of individual sounds. At 
times, exercising the patient may accentuate 
a suspected murmur, presumably by increas- 
ing the velocity of blood flow through a con- 
stricted orifice. By then allowing the pulse 
rate to fall with rest, the timing of the adven- 
titious sound in the cardiac cycle may become 
more apparent. 


Effect of Background Noise 


Studies carried out at this institution and 
reported in detail elsewhere* indicate that the 
intensity level of ambient background noise 
in the examining room constitutes one of the 
most important factors in determining one’s 
ability to hear a heart murmur. Measurements 
made on a sound-level meter according to ac- 
cepted acoustic methods demonstrate that this 
noise level, to which we become acclimated, is 
far higher than we realize. Table 1 lists repre- 
sentative readings together with typical find- 
ings in other environments for purposes of 
comparison. Hospital and clinic environments 
are not nearly as quiet as one might suppose 
and certainly are not conducive to detection 
of sounds of vastly lower intensity such as 
heart murmurs. The following experiment 
demonstrated the degree to which this noise 
impairs auscultatory perception. 

Each of 40 physicians was asked to listen 
to a heart murmur, an aortic diastolic murmur 
of syphilitic heart disease. The thresholds of 
audibility were measured with and without 
ordinary background noise in the relative 
quiet of a soundproof room recently impro- 
vised from a clinic examining room by simple 
measures to exclude extraneous noise. The 
murmur was reproduced electronically at vari- 
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TABLE 1 


AVERAGE BackcGrouND Noise Levers MEASURED 
IN Various AREAS OF THE HosPITALs AND 
OUTPATIENT CLINICS OF THE MEDICAL 
COLLEGE OF SouTH CAROLINA 





NOISE LEVEL, DECIBELS 
(rE 0.0002 MIcROBAR) 


*Threshold of pain 130 

*Inside DC-6 airliner 105 

Boiler room, Medical College Hospital 
(air-conditioning equipment 


operating) 100 
Pediatric Clinic examining room 75 
Outpatient Clinic examining room 72 
Medical ward, Roper Hospital 7 
Heart Clinic office 69 
Library 68 
Obstetric Clinic examining room 66 
Soundproof room, noise channel 

operating , 65 
Surgical ward, Roper Hospital 65 
Emergency room, Roper Hospital 62 
Private room, Medical College Hospital 60 
Medical Clinic examining room 55 
Private room, unoccupied floor of Medical 

College Hospital 410 
Soundproof room, quiet 35 

*House in country 30 
*Rustle of leaves in gentle breeze 10 
*Threshold of hearing 0 





*Levels taken from other surveys and included here for 
comparison. 

Measurements were made under conditions of ordinary 
daytime activity, in most cases during routine examina- 
tion of patients. Loudness levels (i.e., noise as the ear 
hears it) rather than actual sound pressures were used 
throughout the survey. 


ous intensities into a water-filled plastic bag 
approximating the acoustic properties of flesh. 
Each physician placed his stethoscope on this 
“artificial precordium” and was asked to ad- 
just the intensity of the sounds by an un- 
marked, calibrated volume control until he 
could first detect the murmur. This threshold 
was determined with background noise in the 
room at only a 35 db? loudness, and then 
again with a noise level of 65 db to simulate 


*The decibel is the accepted unit of measurement of 
sound intensity and is actually a logarithmic expression 
of the energy required to produce the sound. Human 
hearing is also logarithmic as regards intensity; a change 
of 1 db will produce a barely perceptible change in 
loudness. The scale used in these sound-level measure- 
ments is based on 0 db as the absolute intensity thresh- 
old of hearing. 
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that of the average hospital or clinic examin- 
ing room. Results of this test are charted in 
figure 1. 

The thresholds of audibility differed con- 
siderably, but in the noisier environment all 
of the physicians showed higher thresholds- 
meaning that audibility of the murmur was 
decreased. That these differences were not due 
in large part to variation in the stethoscopes 
used was evident when the experiment was 
repeated with all the physicians using the 
same stethoscope and similar results were ob- 
tained. Each had been asked to bring his own 
stethoscope, and measurements were first made 
with the physicians using their own instru- 
ments. Individual differences in hearing acui- 
ty, professional training and experience among 
the 40 subjects doubtless influenced the thresh- 
olds to some extent, but these were the same 
in both sets of conditions of ambient noise. 

The average increase in threshold of the 
murmur on going from a background noise 
level of 35 db to 65 db was in excess of 11 db. 
This was true whether the physicians used 
their own stethoscopes or whether they all 
used the same instrument, and it means that 
the murmur had to be of more than 12 times 
the intensity to be heard as well in the pres- 
ence of an “average” institutional noise level 
as in the quiet environment. 

This experiment indicates that background 
noise may influence cardiac auscultation far 
more than is perhaps generally recognized. It 
is of interest that the same conclusion had 
been reached prior to the experiment, from 
clinical experience and utilizing the sound- 
proof room for evaluation of patients with 
questionable or controversial auscultatory find- 
ings. It has become a common experience to 
hear murmurs in the “sound room” which 
were questionable or completely inaudible out- 
side. Moreover, there is no reason to believe 
that the maximal improvement in auscultation 
is provided by reducing noise to the 35 db 
level. The logical next step, that of investi- 
gating the effectiveness of a room far more 
adequately soundproofed on acoustic stand- 
ards—one in which no extraneous sound is 
audible—is now under way. 

The role which background noise can play 
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FIGURE 1. Effect of background noise on the auscultatory thresholds of 40 physicians listening to a heart murmur. 
Length of the vertical lines indicates the required increase in intensity of the murmur for it to be heard when the 
av room noise level was raised from 35 to 65 db. (Reproduced courtesy the American Heart Journal.) 
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in routine evaluation of cardiac patients (and 4. Measurements with a sound-level mete: 


probably in the customary grading of inten- of the background noise levels on busy hos 
sity of murmurs) is evident from these find- _ pital wards and in clinic examining rooms in 
ings. Undoubtedly this noise also has consid- _ dicate that these environments are not as quie! 
erable economic significance in examinations as is generally supposed and are not con- 
of large numbers of military inductees and in _ducive to accurate cardiac auscultation. 
insurance examinations. Drastic reduction in 5. Drastic reduction of such environmen- 
the noise level of the average examining room tal noise will greatly enhance our ability to 
constitutes one of the most effective means of detect faint heart murmurs. 


improving the accuracy and scope of cardiac 


auscultation. 
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78. COXSACKIE AND ECHO VIRUSES 


Two newly recognized groups of enteric viral agents, the Coxsackie 
viruses and the ECHO viruses, are demanding increasing attention through- 
out the world. Twenty-four different types of Coxsackie viruses and 19 types 
of ECHO viruses are now recognized. They are important in the differential 
diagnosis of poliomyelitis. Infections with some of them are asymptomatic 
while others may produce syndromes such as aseptic meningitis, herpangina, 
pleurodynia and grippe. Six types of Coxsackie viruses and four types of 
ECHO viruses have been recovered from the cerebrospinal fluid of cases of 
aseptic meningitis. Recently several of these agents have been isolated 
from the feces of paralyzed persons whose illness would previously have 
been diagnosed as paralytic poliomyelitis. 

Henry W. Kumm, The ECHO and Coxsackie viruses and their 
relationship to paralytic and nonparalytic poliomyelitis. Paper 
read before North Dakota Medical Association, June 1957 
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Diagnosis and Treatment 


of Problems Unnecessarily 
Fatal in the Newborn 


PETER G. DANIS* 


St. Louis University School of Medicine, St. Louis 


Tue mortality rate in 
the first year of life is 
about 2.8 per cent. 
Neonatal deaths ac- 
count for 75 per cent 
of all infant mortality, 
and 90 per cent of 
these deaths occur in 
the first week of life. It 
therefore behooves ev- 
ery physician to be 
keenly interested in 
the specific factors which contribute to this 


PETER G. DANIS 


death rate. The physician should practice spe- 
cific patient care to reduce this incidence when 
possible, and he should participate actively in 
positive, broad programs such as those to im- 
prove obstetric anesthesiology and other fa- 
cilities preparatory to birth. 

From 6 to 9 per cent of all live newborn 
infants are prematures. Prematurity is involved 


*Professor of Clinical Pediatrics, Department of Pediatrics, St. Louis 


University School of Medicine, St. Louis, Missouri. 


Presented before the sixteenth annual meeting of the Gulf Coast 
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in 50 per cent of deaths in the neonatal period. 
However, 65 per cent of these deaths are of 
babies weighing less than 3 lb. The solution 
to this 65 per cent is the prolongation of intra- 
uterine life. 

I shall not dwell on the problem of prema- 
turity. Its solution entails prevention, through 
the discontinuance of unnecessary cesarean 
sections before term, and, after birth, a sterile 
environment along with experienced attend- 
ing personnel who are dedicated enough to 
recognize and report instances of aspiration 
during or following feeding, or the presence 
of respiratory infection or of gastroenteritis so 
that adequate antibiotic therapy may be insti- 
tuted. This experienced and dedicated attend- 
ance is essential not just during the first few 
days of the infant’s life but as long as the in- 
fant remains in the nursery. 

In the survival of this group of normal pre- 
matures the physician plays a secondary role, 
it is true. For all practical purposes he is 
wholly dependent on prompt notification by 
nursing personnel of the problems arising. 

The other specific causes of neonatal death 
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TABLE 1 


Apcar’s Scortnc MetHop For EvALUATING THE NEWBORN SuRVIVAL POTENTIAL 














SCORE 
SIGN ni econ : aoe 

0 1 2 
1. Heart rate | Absent | Slow, under 100 Over 100 
2. Respiratory effort | Absent Slow Good cry 

Oo . .? | . . 

3. Muscle tone | Limp | Some flexion of extremities | Active motion 
4. Catheter inserted in nose | No response | Grimace Cough or sneeze 
5. Color Blue, pale Body pink, extremities blue | Completely pink 
Score: 1-2...Mortality rate 14 per cent. 


3-7. ..Mortality rate 1.1 per cent. 
8-10. Mortality rate 0.13 per cent. 


are the immediate concern of the physician 
caring for the newborn infant. In his compe- 
tence to recognize, and in his or his colleagues’ 
competence to study radiologically, to trans- 
fuse, to anesthetize, to operate, lies the thin 
thread of life in terms of possible preventable 
death of the newborn. His alertness alone is 
the difference. Prematurity or postmaturity is 
simply a serious added hazard. 

I would like to take you into the hospital 
nursery, that mysterious place set aside from 
the rest of the world which a baby enters 
shortly after birth and where he remains ex- 
cept for short excursions to the mother’s hos- 
pital bed until Dad pays the hospital bill and 
brings Mother a narrow-waisted dress to wear 
when she goes to the nursery to obtain her 
presumably perfect offspring. This place has 
been well planned and equipped to guard 
against snooping doctors who might like to 
inspect these little patients closely. Yes, they 
are your patients just as their mothers down 
the hall are your patients, and it is your re- 
sponsibility and privilege to inspect them, 
whether or not it disturbs the routine. 

Of course, my foregoing remarks ignore the 
usual excellent teamwork between doctor and 
nurse in the care of the newborn, and they are 
intended only to emphasize that the good nur- 
sery supervisor or her assistants are not legal- 
ly responsible for the infant as a patient. The 
physician is responsible. 

On viewing the newborn infant during the 
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first few hours after birth, Apgar’s table of 
evaluation should be useful, prior to detailed 
examination (table 1). 

At this time we are interested in anticipat- 
ing potential problems related directly to the 
mother. If the mother is Rh-negative and if 
the baby is not her first, exchange transfusion 
may be indicated. The following findings are 
indications for exchange transfusion of an Rh- 
positive baby with an Rh-negative mother: 

1. Hydrops at birth. 

2. Severe anemia at birth. 

3. Positive Coombs’ test, premature infants 
or twins. 

4. Positive Coombs’ test, babies of mothers 
who have had one or more babies with severe 
hemolytic disease. 

5. Positive Coombs’ test, babies with mild 
jaundice plus a palpable spleen; with jaun- 
dice developing in 12 hours, and a hemo- 
globin below 13 gm.; with a rising bilirubin 
to 15 mg. in the first 24 hours. 

One can usually anticipate the first two cate- 
gories on the basis of the mother’s history. 
and exchange transfusion is urgent in the pres- 
ence of these findings. Infants in categories 3 
to 5 may be safely transfused in the first eight 
hours. 

A premature infant born of a diabetic moth- 
er usually will still weigh from 7 to 8 lb.. and 
will be edematous, will breathe poorly. and 
have twitchings and even convulsions from 
edema of the brain. Finally, there will de- 
velop, in rapid succession, atelectasis (if this 
is not already present) and dilatation or en- 
largement of the heart. Thoroughly cleared 
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airways and properly controlled oxygen in- 
halation with the baby in the knee-chest posi- 
tion are prophylactic as well as therapeutically 
indicated from birth in these babies. These 
measures should be continued until respira- 
tion is normal and twitchings have entirely 
ceased, 

It is important to know if there is a familial 
history of anemia or a bleeding tendency. 
Does the mother’s history contain evidence of 
tuberculosis or of toxoplasmosis? Finally, what 
was the extent of the labor, delivery and an- 
esthesia? What were the possibilities of birth 
trauma to the baby, and what was the type of 
presentation? Is the baby premature, full term 
or postmature? 

Since only 15 per cent of cerebral palsy can 
be directly connected with a recognizable 
birth injury, one must always remember that 
persistent cyanosis and rapid, irregular breath- 
ing in the newborn may be due to cerebral 
inadequacy or hemorrhage after a seemingly 
normal labor. 

Babies with severe brain damage charac- 
teristically are flaccid and pale and have loss 
of the sucking reflex, a high-pitched cry and 
apneic respiration. A severe degree of flac- 
cidity and apneic respiration is a very grave 
sign. These babies should not be taken to their 
mothers’ rooms or be vigorously bathed. Rath- 
er, they should be kept absolutely quiet in an 
atmosphere of 40 per cent oxygen saturation, 
and should be given vitamins C and K and 
PENSTREP® for the first three days. There is 
no real need to feed these babies milk during 
the first three days, and aspiration pneumonia 
may be the end result of doing so. 

The baby born with congenital heart dis- 
ease, the premature infant in whom hyaline 
membrane disease is developing, and the post- 
mature baby with fetal aspiration syndrome 
all may present an equally severe picture on 
the first day of life. One should never assume 
that the baby’s condition is beyond correction. 
It may be a remediable cardiac condition or 
respiratory tract problem. So, when cyanosis 
persists during the first day of life, with tachy- 
cardia and rapid respiration, an x-ray of the 
chest should always be obtained. A standard 
x-ray machine should be used. 
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If the problem is of respiratory tract origin, 
we must think of aspiration pneumonia or 
atelectasis, either due to inherent failure of 
the lung to expand or due to obstructive block- 
ing or pressure from without—as one sees in 
the right side of the chest when the left side is 
occupied by intestines in congenital diaphrag- 
matic hernia or spontaneous pneumothorax. 
The baby may have agenesia of the lung, in 
which case look for anomalous cervical rib, a 
consistent finding. 

Figures 1 through 9 illustrate these various 
problems. 

In the absence of evidence of any of the 
aforementioned conditions, one must look 
critically at the shape of the heart and the ex- 
tent of vascular markings in the lungs in order 
to attempt to diagnose specifically the con- 
genital heart disease present. Figures 10 
through 21 illustrate the radiologic findings in 
recognizable congenital heart anomalies. 

Tachycardia and some cyanosis can, of 
course, occur from idiopathic tachycardia and 
nicotine poisoning of the newborn without 
congenital structural changes. Administration 
of morphine, in a dosage based on 1 mm. per 
15 lb., or of 2 to 3 drops of tincture of opium 
may be lifesaving in these cases. Digitalis is 
given, 35 mg. per kilogram of body weight 
per 24 hours, one-third of which is adminis- 
tered immediately. 

In tetralogy of Fallot with imminent ple- 
thoric thrombosis, 0.5 mg. of heparin per kilo- 
gram of body weight has been administered. 

Anomalies of the gastrointestinal tract may 
be recognized on the first day of life, but these 
diagnoses are likely to be established later, 
say in the second 24 hours. This, then, brings 
us to the second day. 

The most urgent gastrointestinal anomaly is 
esophageal atresia, characterized by cyanosis 
on attempted swallowing and subsequent nasal 
regurgitation. Tracheo-esophageal fistula in- 
volving the lower part of the esophagus is usu- 
ally found in association with atresia of the 
upper esophagus. One can recognize this im- 
mediately by the presence of air in the stom- 
ach on radiologic examination (figure 22). 

In recent years it has been a practice to 
wash out the stomachs of newborn babies if 
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FIGURE 1 (left). Norma 
newborn; thymus shadow 


FIGURE 2 (right). Fetal 
aspiration pneumonia. 


FIGURE 3. Atelectasis of 
middle and lower lobes. 













ae. 
Tri 
ricuREs 4 (left), 5 (center) and 6 (right). Atelectasis due to diaphragmatic hernia, with stomach in chest. und 
ven 
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FIGURE 8. Pneumothorax ; recovery. 


FIGURE 7. Atelectasis due to dia- 
phragmatic hernia with intestines 
in left side of chest. 


FIGURE 9. Agenesia of lung. 





FIGURE 10 (/e/t). Trans- 
position of great ves- 


sels; severe cyanosis at 
birth and some degree 
of heart-failure. Note 
enlargement of heart 
with narrow base and 
with heavy vascular 
marking. 


FIGURE 11 (right). 
Transposition of great 
vessels; lateral angio- 
gram. 


FIGURE 12 (/e/t). An- 
giogram showing 
transposition of great 
Vessels. 


FIGURE 13 (right). 
Tricuspid atresia and 
underdeveloped right 
ventricle. 











FIGURE 16. Pulmonary 


stenosis. 
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FIGURE 14 (left). Tricus- 
pid atresia. 


FIGURE 15 (right). Unde- 
veloped right ventricle. 





FIGURE 17. Autopsy specimen of stenotic 
pulmonary valve. Cyanosis may be mini- 
mal in this condition, and dyspnea se- 
vere. Recognition is so important in 
early infancy, since it can be success- 
fully dealt with surgically. 


FIGURE 18 (left). Tetral- 
ogy of Fallot. Also 
amenable to surgery in 
due time where cyanosis 
is prominent on crying. 
Note normal-sized heart, 
concave pulmonary conus 
and upturned apex—2) 
per cent right aortic bulb. 


FIGURE 19 (right). Tetral- 
ogy of Fallot; lateral 


view. 
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FIGURE 20 (left). Ar- 


teriovenous shunt; 
angioma of lung. 


FIGURE 2] (right). 
Angiogram. 


they are in any distress associated with excess 
salivation or if spitting of mucus occurs short- 
ly after birth. This procedure has resulted in 
much earlier recognition of esophageal atresia, 
before aspiration pneumonia develops. Two 
babies with this anomaly who were operated 
on promptly at Cardinal Glennon Memorial 
Hospital for Children were sent home on bot- 
tle feeding two weeks after birth. 

I must caution that if these babies do poorly 
postoperatively, testing for trypsin in the stool 
is indicated. Fibrocystic disease of the pan- 
creas reportedly is associated with this condi- 
tion frequently enough so that one should keep 
it in mind in these cases. 

Next we come to another newborn emer- 
gency known as meconium ileus, the result of 
blocking of the bowel with thick meconium. 
This, in turn, may be followed by perforation 
and peritonitis either before birth or shortly 
thereafter, with the activation of peristalsis. 
Prompt recognition depends on finding, on a 
flat plate of the abdomen, small areas of cal- 
cification in the contents of the obstructed 
bowel, fluid levels which rupture, and pneu- 
moperitonitis (figures 23 and 24). The sub- 
sequent development of the complication of 
chronic atelectasis makes for an extremely 
grave prognosis, in spite of surgical interven- 
tion, and establishes without doubt that the 
child has the hereditary disease mucoviscido- 
sis, the chronic intestinal form of which is 
known as fibrocystic disease of the pancreas. 
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Regurgitation in the newborn period be- 
cause of simple dietary upset or some other 
problem such as brain injury never produces 
bile-tinged material. Regurgitation of bile is 
an immediate indication for a flat plate of the 
abdomen to determine whether or not con- 
genital atresia of the small intestine below the 
ampulla is present (figures 25, 26 and 27). 

In duodenal obstruction the air-filled stom- 
ach and proximal duodenum are characteris- 
tic. Babies with atresia have markedly dimin- 
ished bowel sounds or none at all, and they 
do not pass meconium. In anal atresia, an 
enema will return clear or contain inspissated 
pellets of vernix, which differs distinctly in 





FIGURE 22. Esophageal atresia. 














consistency from meconium and which mi- 
croscopically contains evidence of external 
origin of cells. Barium preferably should not 
be given by mouth for purposes of diagnosis. 
At operation, it is extremely important that 
these babies receive vitamin K. 

The third and fourth days of life bring new 
problems to the newborn infant. Perhaps it is 
just thrush; but examination may disclose 
that he is loose-jointed, that his eyes slant, 
and that mild cyanosis and mottling still are 
with him—a Mongol; or he is too short-leg- 
ged—achondroplasia; or he has a couple of 
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FIGURE 23 (lef: 
Meconium ileus. 


FIGURE 24 (right). 
Rupture of fluid 
level in meconium 
ileus. 


fractures—osteogenesis imperfecta; or he has 
claw thumbs and a short trunk—gargoylism; 
or he is becoming yellow—congenital abnor- 
malities of the biliary tract. 

These unfortunate situations usually do not 
account for neonatal mortality. What does ac- 
count for neonatal mortality is the exposure 
of a hitherto well newborn infant to infection 
which leads to septicemia. This disease is poor- 
ly manifested while in its early stages in the 
newborn. 

Irritation around the navel may receive lit- 
tle attention; circumcision may be done with 


FIGURE 25 (left). Atre- 
sia of duodenum. 


FIGURE 26 (center). 
Atresia of ileum. 


FIGURE 27 (right). Atre- 
sia of anus. 
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poor aseptic technic; a swollen, purulent eye 
may be passed off as a reaction to an antisep- 
tic used at birth. Slight fever may be ignored 
or may bring an order for fluids, without anti- 
biotic protective coverage, the blame laid to 
dehydration from physiologic vomiting of too- 
rich milk. All these situations contribute to the 
unnecessary deaths of newborn infants from 
septicemia, meningitis or severe diarrhea. 
My remarks may seem morbid and grossly 
exaggerated. Let me justify them this way: 
We have had three deaths from paratyphoid 
in newborn infants which were traced to a 
nurse’s aide carrier who fed the premature in- 
fants at night. We have had one death and six 
proved cases of hemolytic streptococcal septi- 
cemia associated with inflammation around 
the cord. The same organism was cultured 
from both the blood and the cord area. The 
contaminating action was clipping of the cord 
by an overzealous nurse who was a strepto- 
cocci carrier. Streptococcal infection has also 
been reported spread by the doctor entering 
the nursery without wearing a mask. We have 
had three cases of meningitis due to Escher- 
ichia coli associated with Alidase and fluid 
therapy when it was first introduced. 
Therefore, when the four or five day old 
baby loses weight and has a 24 hour fever, 
give him 100,000 units of penicillin with 0.1 
gm. of streptomycin. The total volume of the 
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injection is too small to be a problem of ad- 
ministration. Repeat it for three days. Never 
give a newborn infant penicillin alone when 
you suspect infection—don’t forget Esch. coli. 

Another problem, which is rarer but cer- 
tainly one which may appear at this time, is 
adrenal insufficiency. It is characterized by se- 
vere vomiting and dehydration after the initial 
gain. The passively given hormones received 
by the baby just prior to birth prevent this 
adrenal insufficiency from becoming manifest 
immediately after birth. A lifesaving emer- 
gency procedure in such a case consists of 
giving 3 mg. of poca® hypodermically, saline 
by hypodermoclysis, and additional salt in the 
formula. Physical characteristics of this con- 
dition are pseudohermaphrodism in girls and 
macrogenitosomia in boys, and there is a his- 
tory of familial adrenogenital syndrome. 

Perhaps I have attempted to “cover the 
waterfront” in this discussion of newborn 
medical problems and the mortality associated 
with them. I felt that it was desirable to de- 
vote equal time to each problem, disregard- 
ing the proportionate incidence, since they all 
represent infant mortality. 

In conclusion I would like to say that after 
participating in this review I am personally 
humble and thankful that I have 10 physical- 
ly and mentally well children, and now five 
grandchildren without defect. 


79. THE CARE OF THE AGED 


Caring for an aged invalid, who can easily become a neurotic tyrant, is a 


fruitful cause of domestic strain, leading often to breakdown of the relatives’ 


health. The extent of strain in the family can be assessed only by visiting 
the home. In 1955 I paid 902 such visits, and I found that in 120 (13 per 
cent) domestic stress was the principal reason why admission to hospital 
was sought. But, whereas the general practitioner thought in terms of per- 
manent accommodation in hospital, many relatives said that they had no 
wish to shelve their responsibilities and only wanted a rest—especially a 
night’s unbroken sleep. Many seemed to be living on phenobarbitone, and 
quite a few were having treatment from a psychiatrist. 


J. DeLargy, Six weeks in: Six weeks out, The Lancet, February 23, 1957, pp. 418-419 


October 1957 












Basic Principles of 


Gastric Surgery 


GEORGE W. CRILE, JR. 


Cleveland Clinic, Cleveland 


Bruin that those of 
us who read the sur- 
gical literature are im- 
pressed with the num- 
ber of articles on the 
treatment of the side 
effects of gastric sur- 
gery. I do not believe 
the internists should sit 
back at this stage and 
feel smug, because a 
great part of the medi- 
cal literature, too, deals with side effects and 
complications and with new diseases which 
are engendered by new medicines. We do 
have a great responsibility, in both medicine 
and surgery, a responsibility not to do irre- 
mediable harm. In order to understand the 
basic principles of gastric surgery which is 
safe, not only in regard to the immediate sur- 
vival of the patient but also in regard to his 
postoperative well-being, we must review the 
basic physiologic principles that govern the 
development of diseases of the stomach. 





GEORGE W. CRILE, JR. 


Presented before the forty-first annual Assembly of the Interstate 


Postgraduate Medical Association at Cleveland. 
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Although gastric operations are safer than 
they used to be, one should not be misled by 
the published reports. Most of the reported 
cases in which gastric resection or other gas- 
tric operations have been performed are series 
of cases in which the authors have had good 
luck. The cases in which the luck has been 
bad are not so likely to be reported. Most 
surgeons who report such series have had wide 
experience in gastric surgery. When one reads 
a report of 100 consecutive gastric resections 
without a death, he should realize that the re- 
port often is based on 100 consecutive cases 
in which the surgeon felt that the operation 
was safe; in other words, the statistics are 
based on carefully selected cases. 

There is a wide variation in the mortality 
rate of gastric operations in the hands of sur- 
geons who only occasionally perform an oper@- 
tion of this type and in the hands of those who 
do a large number of gastric operations. With 
proper selection of patients, and in the hands 
of experienced gastric surgeons, the mortality 
rate of gastric resection for ulcer can be held 
in the neighborhood of 1 per cent. But, even 
in recent years, surveys made in_ hospital 
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which do not have specialized gastric services 
indicate that the mortality rate of gastric op- 
erations is in the neighborhood of 5 per cent 
or higher in the hands of surgeons who only 
occasionally do operations of this type. 

I am not going to talk about the mortality 
rate, because I think that it generally is recog- 
nized that it is low in the hands of well-trained 
surgeons. Morbidity is going to be the theme 
of this presentation. 

First, I should like to point out that gastric 
ulcer and duodenal ulcer are two entirely 
separate diseases from the standpoint of eti- 
ology and also from the standpoint of their 
response to treatment. The vagus nerve and 
the higher centers play a very definite part in 
the overproduction of acid and peptic enzymes 
which cause duodenal ulcer. These factors are 
considered of little or no importance in caus- 
ing gastric ulcer—if Dragstedt is correct; gas- 
tric ulcer appears to be more the result of a 
disturbance in the chemical phase of gastric 
secretion with overactivity of the antrum of the 
stomach, which, in turn, stimulates the glands 
in the cardia. It is this difference in the basic 
physiology of gastric ulcer and duodenal ulcer 
that makes it necessary to treat each of them 


differently. 


Gastric Ulcer 


We need not worry about extensive resec- 
tion for low-lying gastric ulcers, because the 
incidence of recurrent or marginal ulcer after 
resection of the antrum is practically nil. In 
the low-lying gastric ulcer, our major respon- 
sibility to the patient is merely to remove the 
ulcer with as little of the stomach as possible. 

There also is no question that the more 
physiologic the approach to the problem of 
ulcer and the more closely you leave the stom- 
ach and the intestine to their normal anatomic 
setup, the less are the side effects. The Billroth 
| operation, in which the stump of the stom- 
ach is anastomosed directly to the duodenum, 
isa very close approach to the ideal operation 
in the treatment of the low-lying gastric ulcer. 
In this operation the surgeon should remove 
just as little tissue above the ulcer as is con- 
sistent with complete removal of the ulcer and 
the antrum. 
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This is only the beginning of the problems 
in cases of gastric ulcer. Ulcers occur at all 
levels in the stomach. If an ulcer is situated in 
the mid-portion of the stomach, it is not ad- 
visable to perform a sleeve resection of the 
stomach, save the antrum, and anastomose 
the antrum to the cardiac end. The chemical 
mechanism for producing ulcer is still left by 
such an operation, and the recurrence rate will 
be high. 

When the ulcer is in the mid-portion of the 
stomach, you have to do a fairly radical resec- 
tion in order to encompass both the antrum 
and the ulcer, and this may entail a morbidity 
which at present cannot be avoided. 

In cases of a very high ulcer, the one which 
is next to the esophagus, we have a different 
situation, because we can easily resect below 
the ulcer, remove the antrum, and leave the 
ulcer in place. These ulcers heal following this 
operation, because the mechanism of their pro- 
duction has been taken away. But the opera- 
tion is subject to criticism because there may 
be cancer in a gastric ulcer. Well, maybe there 
is cancer, but if you cannot demonstrate can- 
cer by several good biopsies and frozen sec- 
tions, I doubt very much whether, from the 
statistical standpoint and the survival stand- 
point, you will in any way alter that patient’s 
chances by routinely doing a complete total 
or very radical subtotal gastrectomy. The risk 
of a total gastrectomy—the immediate risk— 
is considerably higher than the risk of a sub- 
total gastrectomy. This is dependent almost 
entirely on the poor healing qualities of the 
esophagus, which is notoriously difficult to 
anastomose to the stomach without subsequent 
leakage or obstruction. 

If 100 consecutive patients came to you 
with a high-lying gastric ulcer which was situ- 
ated right next to the esophagus, and if you 
did a total gastrectomy on every one of these 
blindly; that is, if you did a cancer type of 
operation and lost a fair number of patients 
as a result of the immediate complications, it 
is questionable if you would have saved any 
man-years of life as compared with leaving 
perhaps a few cancers in that group of pa- 
tients. I do not believe that it should be neces- 
sary to leave more than one or two cancers, 
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because | think that, with a good frozen sec- 
tion diagnosis and by removing a number of 
specimens of the ulcer for microscopic exami- 
nation, the incidence of diagnostic error is ex- 
tremely low. In fact, I think that most of these 
very high-lying lesions can be clinically recog- 
nized as being benign, that the clinical errors 
will be few, and that it would not be right to 
generalize and say that all should be handled 
as though cancer were present just because we 
do not know for sure that cancer is not pres- 
ent. I do not think this would be reasonable 
when the radical treatment increases the im- 
mediate risk so much that you would more 
than overcome any gain that might result from 
eradicating cancer. 

Several years ago, | operated on a man who 
had a high-lying juxta-esophageal ulcer. He 
was heavy-set, was in his sixties, and was a 
poor surgical risk because of his build and his 
emphysematous chest. I explored the abdo- 
men, and removed several specimens of the 
ulcer. Microscopic examination of frozen sec- 
tions of some of the specimens did not dis- 
close any evidence of a malignant lesion. | 
then resected the lower half of the stomach 
and anastomosed the jejunum to the remain- 
ing portion of the stomach. The final report 
on the examination of the specimens stated 
that there was a tiny area of cancer in the 
ulcer. Since the cancer occupied only one 
small area, | felt that it was of little or no sig- 
nificance. No one knows how long cancers of 
this size have to be present before they be- 
come invasive or become clinical cancers. It, 
likewise, is not known whether all of them do 
become true clinical cancers. 

The patient was told of the presence of the 
small cancer, but he was advised to do noth- 
ing about it if the ulcer healed completely and 
if he had no further symptoms. However, he 
was deeply concerned about it. Although roent- 
genographic examination later showed that 
the ulcer had healed completely, the patient 
went elsewhere, and the remaining portion 
of the stomach was removed. Pathologic ex- 
amination revealed that the ulcer had healed 
completely. The pathologist made serial sec- 
tions through the scar of the ulcer but could 
find no evidence whatsoever of cancer. The 


patient was seriously crippled as a result of 
the operation and the reflux esophagitis. | 
merely raise the question whether or not the 
healing of the ulcer might have healed the 
cancer—I don’t know. Since we certainly have 
seen reversible cancer in situ in the cervix, 
and since we have seen evidence that all can- 
cers in situ do not necessarily become inva- 
sive, we perhaps should not be worried too 
much merely by the presence of what is inter- 
preted as a histologic carcinoma. 

In certain cases of gastric ulcer, I think that 
there is no contraindication to giving medical 
treatment a good trial for a month or two, or 
even longer, if the results appear promising. 
I am not saying, however, that this should be 
done in all cases. If there is something atypi- 
cal or suspicious about the ulcer, if the roent- 
genologist feels that there is a good chance 
that the ulcer may be malignant, or, certainly, 
if there is no free hydrochloric acid in the 
stomach, immediate operation is indicated. 
However, if it appears that the ulcer probably 
is benign, there is no harm in giving medical 
treatment a trial. 

Fifty per cent of patients with gastric ulcer 
will do well on medical treatment. Unless the 
patient is a very good surgical risk, unless the 
history reveals that the ulcer has recurred re- 
peatedly for a long time, or unless it has been 
intractable to medical treatment, there seems 
to be little reason for immediate surgical treat- 
ment. A week, a month or two months prob- 
ably will make very little difference in the 
natural history of the disease, which probably 
has been present for several years. In most 
cases of malignant ulcer of the stomach, the 
history indicates that the disease has been 
present for a long time. The results of surgical 
treatment of this type of cancer are likely to 
be good. 


Duodenal Ulcer 


In cases of duodenal ulcer, the surgeon also 
should be very careful in selecting the type of 
operation. If resection of three-fourths of the 
stomach is used routinely in every case of in- 
tractable or complicated duodenal ulcer, the 
incidence of the dumping syndrome, the small 
stomach syndrome and_ nutritional disturb- 
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ances will be high, and many of the patients 
will not be well. These patients will be no bet- 
ter than they would be if they had a duodenal 
ulcer. 

A great deal of this difficulty can be avoided. 
Zollinger has pointed out that the selection 
of the type of operation should be governed 
largely by the reactivity and the habitus of 
the patient. If you resect three-fourths of the 
stomach of a thin woman who already has a 
labile vasomotor system and nutritional dis- 
turbances, you are almost doomed to obtain a 
poor functional result. Moreover, if you use 
this operation in all cases of duodenal ulcer, 
and if you perform it on a very obese pa- 
tient in whom the operation is difficult tech- 
nically because of adherence of the duodenal 
ulcer and penetration of the pancreas, there 
will be grave risk not of postoperative morbid- 
ity but of immediate death. There is no doubt 
that resection of three-fourths of the stomach 
cures most ulcers but it does so at too much 
risk of death or morbidity if it is used in a 
routine manner. 

Vagotomy is one way of controlling the 
ulcer diathesis in cases of duodenal ulcer. This 
operation, of course, cannot be used alone be- 
cause of the very unpleasant side effects. It 
must be used in conjunction with some opera- 
tion that drains the denervated stomach. The 
choice of operation to be done in conjunction 
with a vagotomy is dependent on the findings 
in each case. If the ulcer diathesis is mod- 
erately severe, if the duodenum is fairly mo- 
bile, and if the ulcer is not too large or fixed, 
pyloroplasty and vagotomy will produce excel- 
lent results, particularly if the patient is a 
thin, malnourished person on whom you do 
not like to do a gastric resection. If the ulcer 
diathesis is strong, if the gastric acidity is 
high, if there is evidence that the ulcer is 
going to be difficult to control, and if the pa- 
lient is strong, well built and does not have 
any nutritional disturbance, there is no rea- 
son at all why half of the stomach cannot be 
removed in conjunction with vagotomy. This 
operative procedure will give what I consider 
to be the maximal protection against any re- 
currence of the ulcer diathesis. 

At the Cleveland Clinic, we have been mak- 
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ing a follow-up study in a group of cases in 
which antral resection and vagotomy have 
been performed. This study has been in prog- 
ress for about three years. Hemorrhage has 
not occurred in any of these cases, the pres- 
ence of an ulcer has not been demonstrated, 
and the patients have not had any ulcer symp- 
toms since the operation. In cases in which 
antral resection and vagotomy have been per- 
formed, the morbidity has been a little higher 
than it has been in cases in which gastroenter- 
ostomy or pyloroplasty has been performed; 
and the incidence of nutritional disturbances 
has been slightly greater. By using vagotomy 
and gastroenterostomy or vagotomy and py- 
loroplasty in those cases in which we have an- 
ticipated the occurrence of nutritional disturb- 
ances, we have been able to avoid most of 
these complications and have been able to 
make gastric resection safe by not doing it in 
those cases in which its technical difficulties 
would make it dangerous. 

We do not believe that there is any one 
operation that is best in all cases of duodenal 
ulcer. Each of the operations that I have men- 
tioned is of value, but it should be used in 
cases in which it is best adapted. We have not 
altered our original opinion that vagotomy 
and gastroenterostomy constitute a good sur- 
gical procedure. We are still using vagotomy 
and a drainage operation in nearly 50 per cent 
of all cases of duodenal ulcer. In 98 per cent 
of the first 150 cases in which we have used this 
operation, the patients have been followed 
carefully for 5 to 10 years. The results have 
been very encouraging in these cases. The side 
effects of the operation have been minimal, 
and the incidence of recurrence has not been 
any higher than it has been in other cases in 
which two-thirds of the stomach has been re- 
sected. We have had to perform a subsequent 
operation for jejunal ulcer in less than 5 per 
cent of these cases. 

You can view vagotomy and a drainage 
operation, if you like, as the first stage of a 
two stage operation. If the result of the first 
stage is not satisfactory, the antrum can be re- 
sected at a later date. If the antrum is resected 
after the ulcer has healed and the inflamma- 
tory process has subsided, the operation is ex- 
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tremely safe. The results of our follow-up study 
indicate that subsequent resection of the an- 
trum will be necessary in less than 5 per cent 
of the cases. 


Peptic Esophagitis Associated 
With Short Esophagus or 
Hiatal Hernia 


Short esophagus or hiatal hernia is another 
type of ulcer diathesis which is becoming in- 
creasingly apparent. In cases of this condition, 
peptic digestion is going on in the esophagus 
instead of in the duodenum. The stomach is 
drawn up through the diaphragm by the in- 
flammatory reaction that is produced in the 
esophageal wall. This creates a problem very 
similar to that caused by duodenal ulcer. Many 
patients with peptic esophagitis respond satis- 
factorily to medical management, that is, to 
the administration of antacids and so forth, 
but they should not be denied the benefit of a 
satisfactory operation. Heartburn, constant 
discomfort and dysphagia are hard to live 
with. Thoracic surgeons have developed ex- 
cellent technics for correcting the mechanical 
disorder that is responsible for these symp- 
toms, and good results can be obtained safely. 


Cancer of the Stomach 


In cases of cancer of the stomach, surgeons 
have a grave responsibility because only about 
5 per cent of patients with this disease can be 
cured permanently. If we cannot cure all pa- 
tients with cancer of the stomach, we must be 
extremely careful not to do anything that 
would make the remaining span of their life 
more difficult to bear. 

There has been a progressive tendency to 
widen the scope of the surgical attack on can- 
cer, but there is very little statistical evidence 
that this has increased the rate of cure. It has 
been said, for example, that cancer of the 
stomach, regardless of where it is situated, 
should be treated by total gastrectomy. The 
group that perhaps has had the earliest and 
widest experience with this method of treat- 
ment is the Lahey Clinic group. I must pay 
full tribute to this group because, after they 
had advocated this method and tried it for a 
few years, Dr. Marshall did an unusual thing 
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for a surgeon; that is, he retracted the former 
opinion of the group and said that in his opin- 
ion the increased scope of the operation on 
the stomach had not increased the rate of cure. 

This is very similar to the experience of 
other surgeons with other types of cancer. In 
the August 1956 number of the Surgical Clin- 
ics of North America, Dr. Wangensteen re- 
treated from his former position of advocating 
the radical operation (with dissection of the 
mediastinal and supraclavicular lymph nodes) 
for cancer of the breast. He said that his mor- 
tality rate had been high with the radical op- 
eration and that the rate of cure appeared to 
be even less than with the standard operation. 
We, therefore, are not certain that extending 
the scope of operations for cancer is going to 
increase the rate of cure. When we are deal- 
ing with a cancer of the serosal cavity of the 
abdomen, we must remember that there is 
grave danger of spreading the cancer and that 
there also is a possibility that the cancer may 
be arrested. 

Our studies indicate that the cancer fre- 
quently has infiltrated the entire wall of the 
stomach in cases in which the whiteness of the 
cancer can be seen through what we used to 
think was the serosa of the stomach. In about 
80 per cent of these cases, free cancer cells 
can be found in the abdominal cavity if you 
merely wash the tumor with saline solution 
before you touch the tumor and then recover 
the solution with a syringe and send it to the 
laboratory for examination. By all of our past 
standards, the gross appearance of this type 
of tumor would indicate that it was operable. 
Implantation has not occurred, and there is 
no visible evidence of metastasis. However. 
free cancer cells are present in the abdominal 
cavity. 

Whenever one injures tissues, he breaks 
down the resistance to cancer. As a result, 
implantation is likely to occur, and the can- 
cer is likely to grow. When one operates in a 
case of this type, he runs the risk of implant- 
ing the cancer and causing carcinomatosis 
which was not present previously. 

Cancer surgery, therefore, is a double-edged 
sword. It may either implant the cancer and 
spread it, or it may arrest the disease. I am 
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not saying that we should not operate on pa- 
tients with cancer of the stomach. They must 
be saved from complications, obstruction, 
bleeding and discomfort. Many operations that 
are regarded as palliative are very successful. 
I do not think, however, that we should ex- 
tend the scope of our operations until we have 
proof that this will increase the rate of cure. 
When we extend the scope of the operation, 
we invariably increase the morbidity and the 
side effects of the operation. If the life ex- 
pectancy of the patient is only three years, 
these years are very precious, and they should 
be as comfortable as possible. 

I do not mean to imply that the lymphatic 


zone of spread of the cancer cannot be at- 
tacked successfully. This part of the standard 
operation for gastric cancer does not increase 
the morbidity. It is only when one resects 
larger and larger portions of the stomach that 
the morbidity is increased. 


Summary 


Gastric operations are still dangerous. They 
are dangerous from the standpoint of the im- 
mediate survival of the patients and the crip- 
pling effects that they may produce. I believe 
that the only way we can make gastric opera- 
tions safe is by careful selection of the proper 
operation for the individual case. 


M E El N (pra Postgraduate Courses 


Fourth BaHAMAS MepicaAL CONFERENCE, NAssau, Ba- 
HAMAS: December 1-15 at the Fort Montagu Beach 
Hotel. For further information, write to: Dr. B. L. 
Frank, 1290 Pine Avenue West, Montreal, Canada. 


NinTH INTERNATIONAL CONGRESS OF RapioLocy, MuNIcH, 
Germany: July 23-30, 1959. For further information, 
write to: Dr. Viktor Loeck, Congress Secretary, Forst- 
hausstrasse 76, Frankfurt on the Main, Germany. 


PHYSICIANS AND BROADCASTERS CONFERENCE, CHICAGO: 
November 7-8 at the Hotel Sheraton-Blackstone. The 
meeting, featuring “How to use local television and 
radio in the health field,” is sponsored by the Ameri- 
can Medical Association and the National Association 
of Radio and Television Broadcasters. For further infor- 
mation, write to: American Medical Association, 535 
North Dearborn, Chicago, or the National Association 
of Radio and Television Broadcasters, 1771 North Street 
Northwest, Washington, D.C. 


SOUTHWESTERN MeEpICAL SCHOOL OF THE UNIVERSITY OF 
Texas, DALLAs: Postgraduate short courses for 1957 and 
1958: 
Internal medicine (metabolism and endocrinology), 
November 11-13, 1957 
Surgery (gastrointestinal tract), April 17-19, 1958 
Obstetrics and gynecology, May 12-14, 1958 
Pulmonary diseases (Mattison seminar), June 9-10, 
1958 
For further information, write to: Dr. John S. Chapman, 
Assistant Dean for Postgraduate Education, 5323 Harry 
Hines Boulevard, Dallas 19. 


State University oF Iowa CoLLece oF Mepicine, Iowa 
City: Postgraduate courses for 1957 and 1958: 
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Trauma and fractures, November 6-7, 1957 
Obstetrics and gynecology, November 8-9, 1957 
North central section of American Urological Society, 
December 2-4, 1957 
Tumor Conference, December 11-12, 1957 
Postgraduate course in general surgery, February 4-5, 
1958 
Refresher course for the general practitioner, Febru- 
ary 18-21, 1958 
Postgraduate course in psychology, March 3-4, 1958 
Anesthesia, March 18-19, 1958 
For further information, write to: Dr. W. C. Keettel, 
Director, Postgraduate Medical Studies, State Univer- 
sity of Iowa, Iowa City. 


TempLe University SCHOOL oF MEDICINE AND HospIitTAL, 
PHILADELPHIA: Courses for 1957 and 1958: 
Laryngology and laryngeal surgery, November 4 to 15. 
Broncho-esophagology, January 13 to 24 and March 
24 to April 4. 
For further information write to: Jackson-Research, Lab- 
oratory 604, Temple University School of Medicine, 3400 
North Broad Street, Philadelphia 40. 


University OF CALIFORNIA MepicaL Center, Los An- 
GELES: Extension courses: 
Removal of foreign bodies from lung and _ bronchi, 
November 2-3 
Ear, nose and throat, November 8-9 
Medical lecture series, third Thursday of each month 
to June 19, 1958, in Nurses’ Auditorium of the San 
Diego County General Hospital. 
For further information, write to: Dr. Thomas H. Stern- 
berg, Assistant Dean for Postgraduate Medical Educa- 
tion, University of California Medical Center, Los An- 
geles 24. 
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Hemosiderosis and Hemochromatosis: 
The Question of Pathogenesis 


Holmes Chapel, England 


A Statement of 
the Problem 


Tue classic experi- 
ments by McCance and 
Widdowson established 
the fact that the body 
lacks means for excret- 
ing excessive quanti- 
ties of iron introduced 
into it. Since the intro- 
duction of parenteral 
iron therapy in 1947, the fear has existed that 
injudicious use of such concentrated iron prep- 





LEON GOLBERG 


arations might cause serious harm. In pass- 
ing, we may reflect that the physician has al- 
ways had at his command drugs which are 
capable of disastrous effects when used to ex- 
cess—and more so today than ever before. 
Nevertheless, we need to assess the potential 
dangers of large amounts of parenteral iron, 
so far as our present knowledge permits. 

It is incumbent on every physician who ad- 


*Medical Research Director, Benger Laboratories Ltd., Holmes Chapel, 


England. 
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ministers parenteral iron to make a correct 
diagnosis regarding (1) the presence of ane- 
mia and (2) the nature of the anemia, i.e.. 
hypochromic anemia with iron deficiency. It 
is also essential to calculate the correct dosage 
of iron required and not to exceed it appreci- 
ably. However, the circumstances are bound 
to arise when wrong diagnosis or failure of 
the bone marrow to utilize the iron adminis- 
tered results in its accumulation in the body. 
Patients with refractory anemia have on oc- 
casion had several courses of unnecessary or 
fruitless parenteral iron. During the past dee- 
ade, intravenous iron therapy has been prac- 
ticed throughout the world and particularly in 
Great Britain. In the course of all these years. 
not a single patient has been discovered who 
has suffered in any way from consequences 
attributable, directly or indirectly, to exces 
sive parenteral iron administration. Consider- 
ing the large number of cases of transfusion 
siderosis which have flooded the literature in 
recent years, it is highly unlikely that a similar 
outcome of parenteral iron overdosage would 
have gone undetected. 
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TABLE 1 


COMPARISON OF HEMOSIDERIN AND CONNECTIVE TISSUE INCREASE IN VARIOUS ORGANS IN 
HEMOCHROMATOSIS AND EXPERIMENTAL HEMOSIDEROSIS 





HEMOCHROMATOSIS 


TISSUE —____— 
Hemosiderin 

Liver 4 
Pancreas 3-4 
Spleen 3-4 
Lymph glands 3-4 
Thyroid 3-4 
Salivary glands 2-4 
Choroid plexus 3-4 
Parathyroids 3-4 
Heart 3-4 
Lungs 2-4 
Pituitary 2-4 
Suprarenals 3-4 
Skin 2-4 
Aorta and large blood vessels 0-3 
Alimentary canal 0-3 
Kidneys 0-3 
Testes 0-3 
Prostate, ete. 0-2 


EXPERIMENTAL HEMOSIDEROSIS 








| Fibrosis Hemosiderin | Fibrosis 
4 3-4 | 0 
4 0-1* 0 
2-4 3-4 0 
2 2-3 0 
2-3 0-1* | 0 
1-2 0-1* 0 
| 0 0-1 0 
0 0-1* 0 
| 0-3 1-2 0 
0 1-3¢ 0 
0 0-1* 0 
0-1 | 13 0 
| 0 0-1* 0 
0 0 0 
0 0-1 0 
0 2.3 0 
| Atrophy 1-4¢ Ot 
| 0 0-1* 0 





KEY: 0 =none observed; 1 = trace; 2 = slight; 3 = moderate; 4 = abundant. 


*lron present entirely in the connective tissue stroma. 


{Deposition of iron in the lung capillaries is observed with saccharated oxide of iron. 


tHeavy iron deposition in the interstitial cells of the testis has been observed in mice treated with Imferon in mas- 
sive doses up to 3 gm. of iron per kilogram of body weight. Atrophy of the testes developed subsequently; Nissim has 
postulated the existence of a “spermatocytotrophic hormone” to account for this result. 


In addition, it should be emphasized that hemofuscin, which accompanies hemosiderin in hemochromatosis, is never 


seen in experimental hemosiderosis. 


The role of iron in the pathogenesis of 
hemochromatosis has been raised once more 
since 1954, when intramuscular iron-dextran 
complex (IMFERON®) was introduced. The ar- 
gument now is that easier and safer parenteral 
iron therapy will tempt the physician only too 
readily to inject iron where such injection is 
unjustified. While continuing to insist on the 
need for accurate diagnosis and correct dos- 
age, I shall attempt an analysis of the possible 
consequences of iron overdosage of this kind. 


Hemosiderosis and Hemochromatosis 


Finch and Finch' have defined hemosider- 
osis as “‘a focal increase in tissue iron or a 
general increase in iron stores without asso- 
ciated tissue damage” and hemochromatosis 
as “a general increase in body iron stores with 
resultant tissue damage.” This definition of 
hemochromatosis embodies a fundamental 
misconception. Hemochromatosis is a syn- 
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drome associated with a general increase in 
body iron stores but the relation of this fea- 
ture to the pathologic changes is uncertain. 
Hemosiderosis is not in itself a pathologic 
state. No one has ever demonstrated that the 
presence of hemosiderin deposits in any or- 
gan of the body has any immediate or remote 
adverse influence on its structural or func- 
tional integrity. Cappell> stated: “Iron storage 
per se has no harmful effect on the viscera and 
in contrast to the condition in hemochroma- 
tosis fibrotic changes in the liver and pancreas 
do not develop.” 


Experimental Induction of 
Iron Overload 


For almost half a century a succession of 
workers has studied the consequences of iron 
excess in experimental animals. As less toxic 
preparations of iron became available, the 
doses of iron given were increased. Survival 
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of the animals so treated made possible more 
and more prolonged study of the effects.*”° 
The resulting mass of literature may be sum- 
marized by saying that no one has succeeded 
in producing a condition in these experimen- 
tal animals which bears any resemblance to 
human idiopathic hemochromatosis. It is in- 
structive to note the difference observed, as 
summarized in table 1. 

Clough” has written: “That hemosiderin is 
directly harmful to the tissues is plausible and 
is commonly believed, yet in hemochroma- 
tosis there is no close correlation between the 
amount of hemosiderin in a tissue and the 
degree of fibrosis. In certain tissues such as 
the chief cells of the stomach, the cells may 
be regularly stuffed with granules, yet show no 
detectable anatomical or functional alteration. 
In the pancreas, on the other hand, there may 
be marked fibrosis with severe diabetes, yet 
relatively little pigmentation.” 

Cappell* supported these observations when 
he stated: “The degree of cirrhosis and the 
intensity of iron storage are not closely cor- 
related and there is no evidence that the cir- 
rhosis results from the accumulation of hemo- 
siderin, in fact it precedes it.” Of the pan- 
creas, he wrote: “The evidence is against the 
view that the deposit of hemosiderin is the 
cause of the overgrowth of connective tissue.” 

According to Finch and Finch,’ “it is only 
when the iron has been secondarily redistrib- 
uted to the parenchymal tissues that the mani- 
festations characteristic of idiopathic hemo- 
chromatosis are seen.” It is abundantly clear, 
from animal experiments, that such secondary 
redistribution is in fact part of a general 
“cleaning-up” process. To some extent it in- 
volves a transfer of iron from other organs to 
the liver; also there is a tendency for the con- 
nective tissue stroma to become the final re- 
pository of the visceral hemosiderin. In the 
liver the iron is accumulated in periportal 
masses within giant siderophages and to a 
lesser extent in parenchyma; but in time the 
hemosiderin content in the bulk of the liver 
parenchyma decreases strikingly. The tenden- 
cy is clearly away from fibrosis, and the possi- 

bility that hemochromatosis will develop be- 
comes increasingly remote.* 
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The visceral siderosis commonly seen in tiie 
South African Bantu very probably results 
from a high intake of adventitious iron.’"''* A 


penetrating and detailed study’® of the patho- 


logic features of this condition reveals its re- 
semblance to experimental siderosis in ani- 
mals. This study also throws considerable 
doubt on the suggestion that organ siderosis 
induces fibrosis, or that lifelong heavy absorp- 
tion and deposition of iron in man can induce 
the syndrome of true hemochromatosis. 

Wyatt'* has done much to clarify the dis- 
tinction between what he has termed “exo- 
genic ingestive siderosis” or nutritional sider- 
osis and the idiopathic hemochromatosis. He 
stressed the difficulty of differentiating clini- 
cally such cases of iatrogenic siderosis from 
true hemochromatosis. Experimental induction 
of dietary iron overload’”'* caused large ac- 
cumulations of iron in the livers of rats but 
did not lead to cirrhosis. There was no evi- 
dence of pancreatic damage. 

The objection has been raised repeatedly 
that the animal experiments cannot be re- 
garded as conclusive because (1) the dose of 
iron was inadequate, (2) the duration of the 
experiments was insufficient, and (3) the spe- 
cies difference is significant. Let us consider 
the validity of these objections. The quanti- 
ties of iron administered have been as large as 
1.65 gm. iron per kilogram of body weight. 
which would correspond to a total of about 
100 gm. iron for a human adult. This figure 
greatly exceeds the average iron content of 
patients with idiopathic hemochromatosis. 

Observation of animals with experimentally 
induced hemosiderosis has been continuex. for 
periods up to six years (Moore and Dubach’), 
46 months (Polson*), 14 months (Cappell*). 
and 15 months (Brown et al.°). These periods 
represent a considerable proportion of the life 
span of the animals concerned. In man, hemo- 
chromatosis takes 20 to 30 years to develop, 
or roughly one-third to one-half the average 
life cycle. But we must remember that its de- 
velopment takes so long for the simple reason 
that the iron is derived by excessive absorp- 
tion from dietary sources and thus does not 
exceed 5 mg. daily. In the experimental ani- 
mal the induction of iron overload is rapid, 
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and it is reasonable to expect any damage 
produced by the resulting hemosiderosis to 
reveal itself within half the animal’s lifetime. 

The species difference is important. It 
points to the fact that in human idiopathic 
hemochromatosis some other factor or influ- 
ence is responsible for development of the 
syndrome. What is most unlikely is that man’s 
tissues differ so radically from those of other 
species that severe hemosiderosis can prove a 
pathologic state with serious consequences in 
man and yet be a benign condition in animals. 

It is obviously desirable to inquire next into 
the nature of the special factor which oper- 
ates in idiopathic hemochromatosis. 


Hemochromatosis as an Inborn 
Error of Metabolism 


Like others before him, Sheldon"* attrib- 
uted hemochromatosis to an inborn error of 
metabolism. The ensuing years have brought 
increasing evidence to support this hypothesis, 
which most writers have accepted without fully 
appreciating its implications. It has been com- 
monly interpreted as meaning that the inher- 
ited characteristic is a failure to regulate iron 
absorption, so that iron overload of the body 
gradually takes place over the years. The 
clinical features of hemochromatosis have been 
looked on as automatic consequences of this 
process. Dubin’® has gone a step further by 
attributing fibrosis of the liver and pancreas 
to the same basic metabolic error and not to 
the massive accumulations of iron. Naturally, 
we cannot rule out the possibility that hemo- 
siderosis may play a secondary role in aggra- 
vating the primary metabolic abnormalities. 
The accumulation of lipofuscin and melanin 
pigments in the skin is also regarded as a 
manifestation of the biochemical disturbance. 

Harvier and co-workers” carried out 100 
liver biopsies on patients with various liver 
disorders; 20 of these proved to be pigmen- 
tary cirrhosis. They were able to follow the 
evolution of the hepatic lesion by observing 
first the appearance of granules of a “chromo- 
lipoid” pigment in a morphologically healthy 
cell. Only as a secondary event does the 
“chromolipoid” material then become impreg- 
nated with iron. They considered the develop- 
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ment of chromolipoids a manifestation of a 
metabolic cellular disturbance which is also 
responsible for the fibrosis. 

Sheldon quoted two views concerning the 
nature of the inborn error of metabolism: (1) 
a special affinity of the tissues and organs for 
iron (Muir and Shaw Dunn*'); (2) the lack 
of an enzyme system responsible for the re- 
utilization of hemoglobin iron. A failure to 
reutilize iron liberated from normal red cell 
breakdown would induce hemosiderin accumu- 
lation and necessitate increased absorption of 
iron from the intestine. 


Biochemistry of Other Inborn 
Errors of Metabolism 


Although each of these pathologic condi- 
tions presents complex clinical manifestations, 
every syndrome of this kind is based on an 
enzyme defect shared by all organs normally 
equipped with that enzyme. Thus, in galacto- 
semia, which is due to an inherited lack of the 
enzyme phosphogalactose transferase,”* there 
is evidence that not only the liver, but also the 
kidney, brain, lens and even erythrocytes all 
share the common defect and display patho- 
logic or functional changes.** One can induce 
many of these changes, including cataract, 
cerebral disturbances and hepatic damage with 
cirrhosis, in animals by administering exces- 
sive amounts of galactose. Dent** has empha- 
sized that in connection with chronic renal 
amino-acidurias such as the Fanconi syndrome 
the metabolic defect is shared by other or- 
gans in the body besides the kidney. 

The genetically controlled blocks in inter- 
mediary metabolism extend also to production 
of nonenzymic proteins. Thus the two types 
of methemoglobinemia arise from such mis- 
direction of protein synthesis. Afibrinogene- 
mia, agammaglobulinemia, idiopathic hyper- 
globulinemia as well as sickle cell disease are 
other examples of failure to synthesize spe- 
cific proteins or of the production of abnor- 
mal variants.”° 

An instructive parallel with hemochroma- 
tosis is found in Wilson’s disease, in which 
copper storage in the liver and lenticular nu- 
cleus of the brain is associated with hepatic 
cirrhosis, chronic amino-aciduria and excre- 
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tion of a chelated peptide complex in the urine. 
Extensive investigations by Bearn, Kunkel, 
Cartwright, Wintrobe and others have cen- 
tered on the suggestion that the basic defect 
in this disease is a failure to synthesize coer- 
uloplasmin. According to Uzman and his col- 
leagues,”* it has now been demonstrated that 
Wilson’s disease is “‘a genetically determined, 
generalized defect of protein metabolism in 
which abnormal tissue proteolytic activity 
leads to the formation of protein or poly- 
peptide residues with high affinity for copper 
binding. Consequently, the deposition of cop- 
per in tissues is a secondary phenomenon aris- 
ing from a primary defect in protein metabo- 
lism.” These authors have shown that in a 
surgically removed liver specimen from a case 
of hepatolenticular degeneration there is a 
protein fraction with markedly increased avid- 
ity for copper and different electrophoretic 
characteristics from those of the correspond- 
ing fraction from the livers of normal subjects. 
Since it is unlikely that such a genetically 
based abnormality in affinity for copper is re- 
stricted to liver proteins, it is probable that 
the disturbance is more widespread and that 
it is the reason for the other features of the 
syndrome. 

To what conclusions are we led by these 
considerations? The intimate nature of the pri- 
mary biochemical disturbance in hemochroma- 
tosis remains to be elucidated. It is probable, 
however, that manifestations of the inborn 
error are to be found in the synthesis of liver 
and other tissue proteins of an abnormal type 
or possessing abnormal qualities. One of these 
qualities is the excessive capacity for binding 
iron, which is avidly withdrawn from the cir- 
culating blood; so that from birth—as far as 
we can tell—an excessive absorption of iron 
from the intestine is initiated. Other well-rec- 
ognized features of hemochromatosis such as 
hepatic cirrhosis, pancreatic islet damage with 
diabetes and perhaps much of the pluriglandu- 
lar insufficiency are attributable to the same 
basic disturbance in tissue proteins. 

Schwietzer*’ was the first to put forward the 
suggestion that hemochromatosis is due to a 
deficiency of apoferritin; inadequate amounts 
of this iron-binding protein become supersatu- 
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rated with iron and form hemosiderin. This 
hypothesis is untenable on a number of 
grounds, but the idea of a failure of specilic 
protein synthesis in hemochromatosis is a deti- 
nite step forward from the tenet that iron over- 
load is the primary cause of the condition. 


Transfusion Hemosiderosis 


Although we are not directly concerned 
here with the hemosiderosis which follows 
multiple transfusions of blood, it may be of 
interest to dwell briefly on its relation to 
hemochromatosis. Disturbances of hepatic, 
pancreatic and cardiac functions have been 
observed on occasion. Schwartz and Blumen- 
thal** were dogmatic in their belief that over- 
loading the body with iron produces an “ex- 
ogenous hemochromatosis.” Many subsequent 
authors have adopted this facile explanation. 

Kleckner et al.,*” however, have reminded 
us that chronic refractory anemia is frequent- 
ly associated with hemochromatosis itself, so 
that repeated transfusion treatment of the ane- 
mia might well yield “exogenous hemochroma- 
tosis.” Painstaking analysis of the similarities 
and differences between hemochromatosis and 
transfusion siderosis has led Kleckner and 
his co-workers,*”:*’ Dubin’? and Aufderheide 
et al.*' to express serious doubts whether the 
excessive iron deposits in transfusion siderosis 
are of themselves the primary cause of hepatic 
and pancreatic lesions. The presence of cir- 
rhosis or impaired liver function is hardly sur- 
prising in a patient with a chronic anemia 
necessitating large numbers of transfusions of 
blood, with their attendant risks and compli- 
cations. The evidence of diabetes supervening 
on transfusion siderosis is for the most part 
confined to the observation of an abnormal 
glucose tolerance test or of glucosuria. 

Pedoya and Molinier* reported the case of 
a patient with chronic aplastic anemia who 
received 444 blood transfusions in 10 years— 
a total of about 65 gm. iron. Nevertheless, a 
pure generalized siderosis was found, without 
sclerosis of liver, spleen or pancreas. They 
concluded that in the absence of associated 
sclerogenous factors, transfusion siderosis can- 
not lead to true hemochromatosis. Moore and 
Dubach’ referred to the following case: “Be- 
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tween 1945 and January 1951, one of our 
patients with refractory or hypoplastic anemia 
received 587 transfusions containing well over 
100 gm. of iron. He recovered, after splenec- 
tomy, and has received no transfusions during 
the past four years. He is well and has no dia- 
betes nor any evidence of liver disease, al- 
though his skin is still bronzed. There is rea- 
son to wonder if iron alone causes the cirrhosis 
and diabetes of hemochromatosis. Iron over- 
load must be present, plus some unknown fac- 
tor, to produce these changes.” 

Bothwell** has shown by radioisotope stud- 
ies that cases of transfusion siderosis in which 
more iron is found in the liver at autopsy than 
can be accounted for by infused iron repre- 
sent instances of idiopathic hemochromatosis 
with hypercellular marrow and unsuspected 
episodes of hemolysis. In most cases of trans- 
fusion siderosis surveyed by him there was no 
correlation between the number of transfu- 
sions given and the small amount of fibrosis 
present. In two masterly reviews of the rela- 
tion between hemochromatosis and transfusion 
hemosiderosis, Kleckner, Baggenstoss and 
Weir” have dealt ably with the argument 
that the most typical picture of hemochroma- 
tosis is seen in patients in whom post-transfu- 
sion siderosis develops. In fact, they com- 
mented that “from the results of this study it 
is apparent that hemochromatosis and trans- 
fusional hemosiderosis are two separate and 
distinct entities. . . . That significant organic 
damage owing to iron overload occurs in cases 
of transfusional hemosiderosis is to be ques- 
tioned.” These conclusions are based on the 
most detailed study and comparison yet made, 
covering 29 cases of hemochromatosis and 20 
cases of transfusion hemosiderosis. 


Conclusion 


In this brief survey it is impossible to do 
justice to the mass of published work on this 
subject. Many excellent reviews are available 
which put one or other point of view in this 
controversy.’ '°:*5-99.34°38 Surveying the evi- 
dence, the unbiased observer is forced to ad- 
mit that it remains an open question whether 
or not transfusion hemosiderosis is capable of 
inducing a terminal state indistinguishable 
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from idiopathic hemochromatosis. On the 
whole, it is unlikely. But on the subject of non- 
transfusional hemosiderosis there is no room 
for doubt. As one group*' has put it: “Hemo- 
siderosis . . . merely means that a particular 
tissue (or the entire body) contains more iron 
than is normally found there; it does not in 
any way imply altered function or morphology 
in such tissue.” 

Thus, while continuing to take every pre- 
caution to ensure a correct diagnosis and ac- 
curate calculation and administration of the 
dose of parenteral iron required, the physi- 
cian can feel secure in the knowledge that 
moderate overdosage with iron can have no 
known harmful effect on his patient. 
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ME BRINGS: Postgraduate Courses 


TuLANE UNIversity SCHOOL OF MeEpIcINE, DIVISION OF 


New York University-BELLEVUE MepicaL CENTER Post- 
GrapuaTE MepicaL ScHoot, New York: Postgraduate 
courses offered during 1957-1958: 


Problems in clinical medicine, November 1, 1957-April 
25, 1958 

Fundamentals of clinical electrocardiographic inter- 
pretation, November 6, 1957-March 5, 1958 
Arthritis and allied rheumatic disorders, 
11-15, 1957 

Electrocardiography, November 11-15, 1957 and March 
17-21, 1958 

Hematology, November 11-15, 1957 

Diabetes mellitus, hyperinsulinism and hypoglycemia, 
November 11-13, 1957 

Peripheral vascular diseases, November 18-22, 1957 
Culdoscopy, November 25-29, 1957; January 27-31, 
and April 28-May 2, 1958 

Ophthalmoscopy, November 4-8, 1957 

Endaural surgery, November 4-16, 1957 and January 
27-February 7, 1958 

Review of clinical pediatrics, November 18-23, 1957 
and February 17-22, 1958 

Pediatric endocrinology and related metabolism, No- 
vember 11-14, 1957 

Radiological safety, January 6-17, 1958 

Continuous postgraduate course for general physicians 
in medicine, pediatrics, psychiatry and dermatology, 
every Tuesday to May 27, 1958 


November 


For further information, write to: Office of the Asso- 
ciate Dean, New York University Post-Graduate Medical 
School, 550 First Avenue, New York 16. 
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GrabuaTE Mepicine, New Orveans: Short continuation 
courses for 1957 and 1958: 


Cardiology, December 2-6 


Diagnostic radiology, January 23-24 
Infectious diseases of the eye, January 13-17 
Rhinoplastic surgery, February 3-8 
Pediatric orthopedics, February 24-28 
Vascular surgery, March 24-28 

Gynecology for specialists, July 


For further information, write to: Director, Division of 
Graduate Medicine, 1430 Tulane Avenue, New Orleans. 


University oF NeprasKA CoLLeGe OF MEDICINE, OMAHA: 
Postgraduate courses to be presented in 1958: 


Obstetrics and gynecology, January 16-17 
Endocrinology (Morsman Foundation lecture), Febru- 
ary 7-8 

Diseases of the skin, March 12 

Obstetrics, presented at Lincoln, Nebraska General 
Hospital, March 27 

Pediatrics, April 7-8 

Sixth annual spring postgraduate assembly and Poyn- 
ter lecture (recent advances in clinical medicine), 
April 9-11 

Third annual trauma day, May 7 

Allergy conference, May 8-9 


For further information, write to: Dr. L. A. Cappiello. 
University of Nebraska College of Medicine, Office of 
Postgraduate Affairs, 42nd and Dewey, Omaha 5. 
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Thyroid Disease 





WARREN H. COLE,* EDGAR S. GORDON,+ RICHARD B. 
CATTELL? AND HYMER L. FRIEDELLS§ 


Introduction 
(Warren H. Cole, Moderator ) 


Arter I make some introductory remarks, I 
will call on Dr. Gordon to discuss the medical 
therapy of toxic goiter, primarily with radio- 


iodine. Then Dr. Cattell will talk about surgi- 
cal treatment, with some statements on cancer 
of the thyroid. Dr. Friedell will present his 
views on treatment of cancer of the thyroid 
with radioiodine. We will also answer some 
questions the audience has submitted. 

In the past few years, we have seen a sig- 
nificant decrease in the total number of cases 
of thyroid disease. Our experience in Chicago 
shows that toxic diffuse goiter has decreased 
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by 20 or 30 per cent, and toxic nodular goiter 
by 50 or 60 per cent. However, nontoxic nodu- 
lar goiter actually has increased 100 per cent 
or more, possibly because our advice on re- 
moval of solitary nodules is bringing more 
patients to the operating room. Cancer of the 
thyroid is increasing slightly, but perhaps not 
enough to be significant. 

A great controversy exists in regard to treat- 
ment of several of these lesions. The treat- 
ment depends, of course, on numerous factors 
pertaining to incidence and behavior of the 
disease. For example, several years ago a sur- 
vey of our patients with nontoxic nodular goi- 
ter disclosed that carcinoma of the thyroid was 
present in 17 per cent. A review of our records 
a year or so ago showed that the incidence had 
dropped to 13 or 14 per cent. No doubt it is 
higher in the so-called goiter belts (such as 
the Chicago area) than in most other regions 
of the country. For this reason, I personally 
recommend removal of all solitary nodules in 
the thyroid; many of them will be carcinoma, 
and presumably some others may turn into 
carcinoma later. I prefer to do total lobectomy 
on the affected side and inspect the other side 
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WARREN H. COLE EDGAR S. GORDON 
for disease. There may be exceptions to this 
type of treatment, of course. For instance, a 
serious disease such as high blood pressure in 
an elderly patient represents a contraindica- 
tion to removal of nontoxic nodular goiter. 

We have two rather effective methods of 
therapy for toxic diffuse goiter, namely, opera- 
tion and use of radioiodine. I personally pre- 
fer operation, utilizing propylthiouracil plus 
iodine for a couple of weeks and then doing 
subtotal thyroidectomy. I admit that radio- 
iodine is very effective and there are perhaps 
fewer complications following its use, but I 
am still worried about the possibility of devel- 
opment of carcinoma. It appears that radia- 
tion of the thyroid or neck area in infancy or 
childhood may encourage the development of 
thyroid carcinoma. Duffy and Fitzgerald first 
called attention to this in 1950 when they re- 
ported that 36 per cent of 28 patients 18 years 
of age or less with carcinoma of the thyroid 
had been treated by x-ray to the thymus area 
or its equivalent. In 1955, Clark of Chicago 
reported that 100 per cent of 15 patients less 
than 15 years of age with carcinoma of the 
thyroid had received x-ray therapy to the 
neck or upper thorax. We checked our own 
figures recently and found that of 10 patients 
15 years of age or less with carcinoma of the 
thyroid, all had had x-ray treatment to the 
neck or upper thorax; there were five patients 
with carcinoma of the thyroid who were be- 
tween the ages of 15 and 20 years, and none 
of them had had x-ray treatment. 

In regard to treatment of carcinoma of the 
thyroid, I want to emphasize that papillary 
carcinoma is much less invasive than the other 
types, and therefore the best results are 
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achieved in those cases. A series of cases in- 
cluding a large proportion of papillary carci- 
noma will show a higher five year survival 
rate. In spite of this, I recommend radical 
neck dissection with few exceptions, such as 
the discovery of a small papillary lesion in the 
middle of an excised lobe. However, on one 
or two occasions when I have been content 
with a conservative operation of that type the 
patient has come back five or six years later 
with local metastases. 


Medical Therapy 
(Edgar S. Gordon) 


In the “thyroid circles” in which I move, | 
represent a sort of middle-of-the-road point of 
view. We have not gone overboard for radio- 
iodine, but we do favor its use in a large per- 
centage of cases of toxic goiter. We began 
using it in 1946 and we are now compiling 
data on about 1000 cases. To date, we have 
not seen a single failure or recurrence. Some 
of these patients, of course, have been fol- 
lowed for about 10 years, and a large number 
have had from one to five thyroidectomies 
with successive recurrences. Even individuals 
in the group that have been followed for eight 
or nine years have not had a recurrence thus 
far after radioiodine. 

I shall leave until later a discussion of the 
optimal ways of treating the various kinds of 
toxic goiter, that is, distinguishing between 
Graves’ disease as a toxic smooth goiter with 
the classic manifestations, and toxic nodular 
goiter. 

We have not limited the use of radioiodine 
in treatment of thyrotoxicosis to any particu- 
lar age group. We have treated a significant 


POSTGRADUATE MEDICINE 


Bo 
tie 
usi 





kno 
the 
to 


We 


the ; 
Chic 


not | 


Octod 


ng 
ve 
me 
fol- 
ber 
ies 
als 





ight 
hus 


the 
is of 
ween 
with 
jular 


ydine 
rticu- 


ficant 


yICINE 





number of children, all with extremely gratify- 
ing results—usually from one dose of radio- 
iodine. I realize this is a controversial point, 
however, and I have had many friendly argu- 
ments about it. 

We have used radioiodine in a variety of 
toxic goiters in elderly persons, even when 
the goiters were nodular and large, because of 
unsuitability for surgical intervention due to 
cardiovascular insufficiency, and so on. 

On a physiologic basis there should be no 
case of thyrotoxicosis that could not be ren- 
dered euthyroid with radioiodine, because 
there is no thyroid gland in any animal that 
cannot be inactivated if radioiodine is fed 
continuously. Of course, the clinical problem 
is to inactivate it to just the correct point of 
euthyroidism. The incidence of post-treatment 
hypothyroidism in our series is 3.4 per cent 
thus far. There are special reasons for this low 
incidence which I do not have time to mention. 

The only “X” that we see in the entire 
equation at present is the matter of possible 
carcinogenesis. We are as familiar as anyone 
with the bizarre histologic patterns that have 
been seen following the use of radioiodine, 
and these have raised speculation and even 
suspicion that they are a preliminary step in 
the development of a neoplasm. The fact re- 
mains, however, that at this moment none of 
us who have been working with radioiodine 
for this length of time know of any case of 
neoplasm that has developed as a consequence 
of this form of therapy. 

I recently talked with Dr. Earl Chapman of 
Boston, who in 1940 treated a group of pa- 
tients with cyclotron-prepared radioiodine, 
using an isotope other than I'*'. He still is in 
contact with many of those patients, and he 
knows of no evidence of neoplasm in any of 
the cases. So we have 18 years of observation 
to date without any suggestion of neoplasm. 
We will undoubtedly get back to this subject. 


Surgical Treatment 


(Richard B. Cattell) 


I would like to call Dr. Cole’s attention to 
the fact that thyroid disease is decreasing in 
Chicago but is increasing in Madison. I do 
not know how many miles it is from Chicago 
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to Madison, but | think the cases of Graves’ 
disease and the few toxic goiters are going up 
to Dr. Gordon. 

There are a number of points I would like 
to touch on briefly, many of which Dr. Cole 
mentioned in his preliminary remarks. The 
first is the discrete nodule. This represents 
only about 10 per cent of the goiters seen in a 
thyroid clinic. It is perhaps the hardest diag- 
nosis to make, but if you do diagnose a dis- 
crete nodule, by all means take it out at once. 

I disagree with Dr. Cole a little about the 
recommendation of total lobectomy for all dis- 
crete nodules. I think we should reserve it for 
cases where there are clinical signs of possible 
malignancy at the time of operation, with or 
without prior suspicion of malignancy. Then 
if that can be followed by a frozen section, 
one can decide if anything further is required. 
But certainly I would agree that enucleation 
or local removal of the adenoma should never 
be done. 

Perhaps the incidence of malignancy is not 
as high as the reports indicate. The reason it 
appears so high is because in every case of 
carcinoma of the thyroid in which the diag- 
nosis is made and in which the pathologist 
and surgeon agree that there is evidence of a 
discrete nodule, we assume the carcinoma has 
arisen in a discrete nodule. Our own figures 
for a two year period show that 52 out of 154 
discrete nodules on which we operated had 
evidence of malignant change. That makes a 
percentage of 33, which, of course, is far too 
high. We see one case of cancer of the thyroid 
every week of the year, and this impresses on 
us the danger of thyroid malignancy. 

Fifty per cent of the thyroid malignancies 
we encounter cannot have a correct preopera- 
tive diagnosis. It is true that the large simplex 
lesions, the rapidly growing undifferentiated 
carcinomas, nearly all are associated with a 
history of long-standing diffuse nodular goiter 
or at least nodular goiter. If we cannot tell 
when malignancy may develop, then we be- 
lieve the indication for removal of diffuse 
nodular goiter is greater than commonly ac- 
cepted. I do not believe we should use this as 
a means for operating on every patient with 
some thyroid enlargement; but large size, pos- 
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sible hyperthyroidism, an effect on the heart, 
pressure, a substernal position of the growth, 
or rapid increase in size is sufficient indica- 
tion for operation in a case of diffuse nodular 
goiter. 

Dr. Gordon presented the best results I 
have heard relative to the treatment of Graves’ 
disease or exophthalmic goiter or diffuse toxic 
goiter. We surgeons will concede that a proper 
dose of radioiodine will render the patient 
euthyroid, and there is no reason they cannot 
all be made euthyroid. He raised the most im- 
portant question relating to the use of radio- 
iodine: Will there be a late effect which is not 
yet manifest? We agree completely with his 
statement that so far malignancy has not de- 
veloped in any case. But the effect may not 
occur for 20 to 25 years, based on experience 
with radiation therapy, such as the effect it 
has on the skin. 

Both diffuse nodular goiter with hyperthy- 
roidism and diffuse toxic goiter or Graves’ 
disease can be treated satisfactorily by surgi- 
cal means. The patient is first made relatively 
euthyroid with antithyroid agents (either pro- 
pylthiouracil or TAPAZOLE®), followed by in- 
volution with iodine, and then subtotal thy- 
roidectomy is done. 

A number of factors have placed the surgi- 
cal treatment of so-called exophthalmic goiter 
in disrepute. Chief among them are the com- 
plications that may ensue, particularly a high 
rate of recurrence that has been reported in 
years past following subtotal thyroidectomy. 
I would like to state, however, that with ex- 
perience in conducting subtotal thyroidectomy 
for either form of toxic goiter—partial thy- 
roidectomy adequately carried out with pro- 
tection of the parathyroid and recurrent nerves 
and removal of sufficient tissue—you will get 
95 per cent satisfactory results. The last fig- 
ures that we reported from the Lahey Clinic 
indicated an incidence of recurrence of 1.9 
per cent. 

Since 1943 we have employed antithyroid 
drugs in the preoperative preparation of all 
patients with toxic goiter, followed by partial 
thyroidectomy. We have treated 3600 patients 
since 1943, and there have been six deaths, 
three due to cardiovascular complications. 
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I will say this: If you are not competent in 
your treatment with radioiodine or if this 
agent is not available, satisfactory results can 
be obtained by partial or subtotal thyroidec- 
tomy for either toxic diffuse goiter or nodular 
goiter with hyperthyroidism. The point to rec- 
ognize above all else relative to this surgical 
treatment is that we know from many years’ 
experience that there will not be any adverse 
late effects. 


Treatment of Thyroid Carcinoma 


(Hymer L. Friedell ) 


I am supposed to talk about the place of 
radiation in cancer of the thyroid, and I prob- 
ably will direct my remarks primarily to the 
use of I'*', But the aspect of I'*' in thyroid 
disease is so enticing that | may want to go 
into it at the appropriate time. 

Most cancers of the thyroid will not be 
treated with I'*". Only a small percentage, not 
much more than 10 per cent, of all thyroid 
cancers can be effectively treated in this way. 
However, I'*' does have a very important 
place in this disease, and the results can be 
very dramatic. 

As a general approach, I would like to feel 
that the cancer first is removed surgically as 
far as possible. When there is a well-encapsv- 
lated papillary carcinoma, I do not think that 
as a radiologist I can insist that anything more 
be done than lobectomy. However, when there 
is evidence of spread of the disease from the 
capsule, any invasion or evidence of metas- 
tases, we like to see total thyroidectomy. | 
have been chastised for using the term “total 
thyroidectomy” and I should explain that what 
I mean is a complete subtotal thyroidectomy; 
the parathyroids and posterior capsule ought 
to be left, and the recurrent laryngeal. I guess 
when a surgeon refers to total thyroidectomy 
he means removing everything. If he can re- 
move the thyroid gland proper—all the thy- 
roid tissue—I am happy. 

If there are metastases, certainly in the 
neck, radical dissection should be done. 

Then the radiologist and radioiodine or the 
x-ray machine come into play. If the disease 
can be removed completely, then we should 
reserve radiation therapy and not do anything. 
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Generally it is difficult for the surgeon to do a 
complete thyroidectomy, removing all the thy- 
roid tissue. Then we like to give radioiodine, 
which will seek out the remaining tissue and 
ablate it. We know then that no thyroid tissue 
remains, and this is helpful for later studies. 
If you give the patient radioiodine later on, 
you want to make sure none of it is retained 
in the thyroid; and if you have ablated the 
thyroid completely and totally, none will re- 
main in the neck. If radioiodine appears in 
the neck on subsequent study, then I think you 
can be sure about what is going on and can 
determine the situation more readily. 

In addition, if small amounts of tissue re- 
main following thyroidectomy—a millimeter 
or two in diameter—it is possible to give 
enough radioiodine to radiate the cancer cells 
and destroy them. This has been the case in 
widespread carcinoma or carcinoma that has 
invaded readily. 

I have really been talking about cancer 
which we know will not take up radioiodine. 
There is another aspect of this which typifies 
the dramatic cases, where a cancer so closely 
resembles ordinary thyroid that it takes up 
iodine just as avidly as the thyroid does. Un- 
der these circumstances you can give radio- 
iodine which will destroy the tumor, the can- 
cer itself, wherever it may be. The results of 
this treatment are quite dramatic. However, 
some thyroid tumors are almost like normal 
thyroid, so to speak—that is, they are colloid 
in nature—but they are not quite as active in 
taking up iodine. You can help this along by 
ablating the thyroid; or perhaps the use of 
special drugs which block thyroid function 
can make the tumor more avid for radioiodine. 

An example of this treatment is represented 
by a case in which there were metastases in 
the lungs from cancer (adenocarcinoma) of 
the thyroid. Of course, to irradiate the meta- 
static nodules would be difficult because there 
were other masses as well, so we tried radio- 
iodine. First the normal thyroid was ablated 
surgically, and then we added radioiodine to 
destroy any remaining pieces. Then we admin- 
istered propylthiouracil, and the patient, be- 
cause of the thyroid ablation and the drug, 
Went into myxedema. Apparently when this 
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happened the thyroid-stimulating hormone 
(TSH) from the pituitary increased and actu- 
ally caused the metastases to grow rather rap- 
idly, because x-rays showed an increase in 
their size. One might expect these nodules to 
behave as the thyroid does. At the same time, 
these masses began taking up large amounts 
of radioiodine, and then, at the appropriate 
time, we gave the patient radioiodine—large 
doses, repeated several times. We have ob- 
served this patient carefully for six or seven 
years, and there is no evidence of cancer in 
the thyroid. So here is a dramatic example of 
the appropriate use of radioiodine. 


Discussion 


DR. CATTELL: Dr. Friedell, what proportion 
of cases of the papillary type respond favor- 
ably to the treatment you just described? 

DR. FRIEDELL: I would say not more than 
15 per cent, and perhaps closer to 10 per cent. 

DR. CATTELL: I believe that fact is impor- 
tant, because the number of patients with 
metastatic thyroid carcinoma who will be 
benefited even with this best possible plan of 
management is relatively small. 

DR. FRIEDELL: That is right, and I want to 
emphasize again that I Jike to see the neck, 
the thyroid region, as clean as possible. In 
this I am the surgeon’s friend. He can do a 
better job, especially in the presence of can- 
cer, than I can with radioiodine. Then I want 
to remove the rest of the thyroid, if I can, 
with radioiodine, even though widespread dis- 
ease is not present. 

DR. CATTELL: I would like to state that your 
good friend the surgeon really can do a total 
thyroidectomy without removal of the para- 
thyroids. 

DR. COLE: I wonder if the other members of 
the panel agree on removing the thyroid sur- 
gically rather than by means of radioiodine. 
Do you, Dr. Cattell? 

DR. CATTELL: We do it surgically. 

DR. COLE: How about you, Dr. Gordon? 

DR. GORDON: We prefer total surgical thy- 
roidectomy followed by radioiodine, exactly 
as Dr. Friedell has outlined. 

DR. COLE: It seems we all agree on that. 

Dr. Friedell, you mentioned the use of pro- 
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pylthiouracil. What about desiccated thyroid? 
I believe Dr. Crile has used that more than 
anyone else. Have you had any experience 
with it? 

DR. FRIEDELL: Yes, we have used it. Our 
position is this: After we have had an oppor- 
tunity to ablate the thyroid, and if the meta- 
static nodules pick up enough iodine so that 
they destroy themselves, we do not want to 
excite any possible remaining thyroid tissue 
and therefore we do use large doses of thyroid 
to suppress the thyroid-stimulating hormone. 
I can see no real objection to this; I think it 
is desirable. However, I would hesitate to use 
thyroid extract as a form of treatment without 
first having made an effort really to eradicate 
the disease by either radioiodine or surgical 
removal. 

DR. COLE: Have you any comments, Dr. 
Gordon? 

DR. GORDON: I am not sure I agree all the 
way. Suppressing pituitary TSH may suppress 
the tumor’s uptake of radioiodine. It was Dr. 
Rawson of New York (at least he is the first 
one I remember) who injected TSH to stimu- 
late the uptake of radioiodine by metastatic 
nodules, causing them to concentrate larger 
amounts and thereby destroy themselves. To- 
tal thyroidectomy does much the same thing, 
of course; it releases the pituitary to produce 
large amounts of TSH, which then causes in- 
creased I'*' uptake. I do not follow the rea- 
soning that use of desiccated thyroid will im- 
prove the uptake of iodine. 

DR. FRIEDELL: Oh, no. 

DR. GORDON: Did I misunderstand? 

DR. FRIEDELL: First, all these patients have 
had total thyroidectomy; the thyroid has been 
ablated. All of our patients to whom we intend 
to give radioiodine really are myxedematous; 
if they have had no thyroid extract they would 
be myxedematous. The patient whose case I 
described was permitted to go into myxedema, 
and this stimulated the tumor masses to take 
up large amounts of radioiodine. After we 
have given a number of treatments so that 
they are ablated, we want to make certain 
that any vestiges that may be present any 
place are not stimulated to grow by TSH. 
Therefore, we then gradually build up the 
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thyroid so they are maintained on compara- 
tively large doses of thyroid extract. 
DR. GORDON: I understand, and I agree. 


Questions and Answers 


DR. COLE: Let us answer some of the ques- 
tions from the audience. Dr. Cattell, suppose 
we start with you. 

DR. CATTELL: “What is the precise indica- 
tion for radical neck dissection in the treat- 
ment of thyroid cancer?” 

We have discontinued radical neck dissec- 
tion in carcinoma simplex. In all the adeno- 
carcinomas and in the papillary tumors we do 
unilateral neck dissections in by far the vast 
majority, with total hemithyroidectomy for 
these two types of growth. Even in instances 
where there has been no clinical evidence of 
glandular involvement, we have found involve- 
ment in the lateral glands in 50 per cent of 
the radical neck dissections that have been 
done in the past five years, so we will do that 
in all except the unfavorable or carcinoma 
simplex group. 

DR. COLE: I would like to ask the other 
panel members what they would want to have 
done if they had a papillary carcinoma of the 
neck with one node outside the capsule. Dr. 
Gordon? 

DR. GORDON: You specify papillary, and by 
and large the uptake of radioiodine by these 
tumors is quite poor. The alveolar cell type. 
which bears histologically a fairly faithful re- 
semblance to thyroid tissue and produces col- 
loid, is by all odds the best type to treat with 
radioiodine. For a papillary tumor, I would 
think that as total a surgical thyroidectomy 
as possible, with dissection of the node that is 
known to be enlarged, followed probably by 
radiation therapy or x-ray. According to our 
present procedure, we probably would test the 
uptake of radioiodine anyway, but we are al- 
most invariably disappointed in such cases. 

DR. COLE: You mean you would not prefer 
a radical neck dissection if you had the cancer? 

DR. GORDON: I said as total a surgical thy- 
roidectomy as possible. 

DR. COLE: You meant a radical neck dis 
section? 

DR. GORDON: Yes. 
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pr. COLE: What about you, Dr. Friedell? 

DR. FRIEDELL: I agree. If the papillary car- 
cinoma had not spread beyond its capsule and 
there were no metastases, you might just get 
away with a lobectomy, but I would not argue 
too much. 

pk. COLE: I specified there was a meta- 
static node outside. 

DR. FRIEDELL: Then I agree completely, a 
total thyroidectomy with radical neck dissec- 
tion, and I would like any remaining vestiges 
of thyroid ablated completely so we would 
have a fresh start if anything came up. 

DR. CATTELL: How can they tell whether 
there are glands involved or not? 

pR. COLE: I am assuming we were at the 
operating table and found the nodes. I am a 
little nonplused at the unanimity of opinion 
on this. Apparently we all agree that we would 
prefer to have a neck dissection if there were 
metastases from a papillary carcinoma of the 
thyroid. 

DR. CATTELL: “Should any palpable cysts 
be left in the thyroid?” 

If there are recurrent cystic areas in the 
thyroid, particularly following previous opera- 
tive procedures, there really is no indication 
for further operation. 

“Should one do a needle biopsy to deter- 
mine whether or not there is fluid present?” 

We do not utilize needle biopsy in the diag- 
nosis of thyroid disease, although workers in 
certain clinics have reported favorably on its 
use. We believe that if the situation is seri- 
ous enough to demand accurate diagnosis, we 
should operate to establish it. The opinions 
may differ on that. 

DR. GORDON: I do not disagree. 

“Can you get any information in the diag- 
nosis of thyroid disease from the B.M.R. 
which you cannot obtain from the PBI (pro- 
tein-bhound iodine) in radioiodine uptake?” 

First of all, there is no infallible diagnostic 
method. The radioiodine uptake is one of the 
best, but even it is probably not infallible. 
Determining the protein-bound iodine in the 
blood is an excellent diagnostic tool if used 
correctly, but it is an extremely meticulous 
chemical procedure and should not be under- 
taken by any laboratory unless there is a tech- 
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nician who does at least 8 or 10 of them every 
week. And only one technician or one team of 
technicians should do them; it is too difficult 
a technical procedure to be passed around 
from one technician to another. 

The basal metabolic rate is a perfectly good 
test except that often the patient is not truly 
basal. We get a metabolic rate reading, but it 
is not a basal reading. Nevertheless it is a use- 
ful piece of information. 

Perhaps the most accurate diagnostic meth- 
od available (and it is almost a research pro- 
cedure, it is so tedious) is the so-called con- 
version ratio. Radioiodine is given, and 24 
hours later blood is withdrawn for the simul- 
taneous determination of both the protein- 
bound iodine and the protein-bound I'*'. This 
gives a measure of the rate at which the thy- 
roid gland is able to collect inorganic iodide 
out of the blood stream, “run it through the 
mill,” and turn it out as circulating thyroid 
hormone—and that, of course, is exactly what 
we would like to know about thyroid function. 

“What medical treatment do you recom- 
mend for mild or moderate exophthalmos sec- 
ondary to surgery for Graves’ disease?” 

There is no nightmare that I have to face 
that is any more disturbing than exophthalmos 
of the malignant type. (I would like to add 
that we have not seen any instance of this fol- 
lowing radioiodine therapy. We have theories 
as to why this may be true, but we do not actu- 
ally know.) The methods of treatment for pro- 
gressive exophthalmos range all the way from 
x-ray therapy to the pituitary to the use of 
exceedingly large doses of desiccated thyroid 
or L-thyroxin and, more recently, tri-iodothy- 
ronine, but they are all rather uniformly un- 
successful. 

Dr. Dobyns here in Cleveland has been 
working with a new factor from the pituitary 
which he believes produces exophthalmos, but 
this has not reached any practical stage of 
development. 

Finally, one always has an ace up the sleeve 
in the Naffziger operation if everything else 
fails and the patient’s vision actually is threat- 
ened. We have done some of these operations, 
with really quite satisfactory results, but it is 
a radical form of therapy. By and large, we 
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pylthiouracil. What about desiccated thyroid? 
I believe Dr. Crile has used that more than 
anyone else. Have you had any experience 
with it? 

DR. FRIEDELL: Yes, we have used it. Our 
position is this: After we have had an oppor- 
tunity to ablate the thyroid, and if the meta- 
static nodules pick up enough iodine so that 
they destroy themselves, we do not want to 
excite any possible remaining thyroid tissue 
and therefore we do use large doses of thyroid 
to suppress the thyroid-stimulating hormone. 
I can see no real objection to this; [ think it 
is desirable. However, I would hesitate to use 
thyroid extract as a form of treatment without 
first having made an effort really to eradicate 
the disease by either radioiodine or surgical 
removal. 

DR. COLE: Have you any comments, Dr. 
Gordon? 

DR. GORDON: I am not sure I agree all the 
way. Suppressing pituitary TSH may suppress 
the tumor’s uptake of radioiodine. It was Dr. 
Rawson of New York (at least he is the first 
one | remember) who injected TSH to stimu- 
late the uptake of radioiodine by metastatic 
nodules, causing them to concentrate larger 
amounts and thereby destroy themselves. To- 
tal thyroidectomy does much the same thing, 
of course; it releases the pituitary to produce 
large amounts of TSH, which then causes in- 
creased ['*' uptake. I do not follow the rea- 
soning that use of desiccated thyroid will im- 
prove the uptake of iodine. 

DR. FRIEDELL: Oh, no. 

DR. GORDON: Did I misunderstand? 

DR. FRIEDELL: First, all these patients have 
had total thyroidectomy; the thyroid has been 
ablated. All of our patients to whom we intend 
to give radioiodine really are myxedematous; 
if they have had no thyroid extract they would 
be myxedematous. The patient whose case | 
described was permitted to go into myxedema, 
and this stimulated the tumor masses to take 
up large amounts of radioiodine. After we 
have given a number of treatments so that 
they are ablated, we want to make certain 
that any vestiges that may be present any 
place are not stimulated to grow by TSH. 
Therefore, we then gradually build up the 
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thyroid so they are maintained on compa‘ca- 
tively large doses of thyroid extract. 
DR. GORDON: I understand, and I agree. 


Questions and Answers 


DR. COLE: Let us answer some of the ques- 
tions from the audience. Dr. Cattell, suppose 
we start with you. 

DR. CATTELL: “What is the precise indica- 
tion for radical neck dissection in the treat- 
ment of thyroid cancer?” 

We have discontinued radical neck dissec- 
tion in carcinoma simplex. In all the adeno- 
carcinomas and in the papillary tumors we do 
unilateral neck dissections in by far the vast 
majority, with total hemithyroidectomy for 
these two types of growth. Even in instances 
where there has been no clinical evidence of 
glandular involvement, we have found involve- 
ment in the lateral glands in 50 per cent of 
the radical neck dissections that have been 
done in the past five years, so we will do that 
in all except the unfavorable or carcinoma 
simplex group. 

DR. COLE: I would like to ask the other 
panel members what they would want to have 
done if they had a papillary carcinoma of the 
neck with one node outside the capsule. Dr. 
Gordon? 

DR. GORDON: You specify papillary, and by 
and large the uptake of radioiodine by these 
tumors is quite poor. The alveolar cell type. 
which bears histologically a fairly faithful re- 
semblance to thyroid tissue and produces col- 
loid, is by all odds the best type to treat with 
radioiodine. For a papillary tumor, I would 
think that as total a surgical thyroidectomy 
as possible, with dissection of the node that is 
known to be enlarged, followed probably by 
radiation therapy or x-ray. According to our 
present procedure, we probably would test the 
uptake of radioiodine anyway, but we are al- 
most invariably disappointed in such cases. 

DR. COLE: You mean you would not prefer 
a radical neck dissection if you had the cancer’ 

DR. GORDON: I said as total a surgical thy- 
roidectomy as possible. 

DR. COLE: You meant a radical neck dis 
section? 

DR. GORDON: Yes. 
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pk. COLE: What about you, Dr. Friedell? 

DR. FRIEDELL: I| agree. If the papillary car- 
cinoma had not spread beyond its capsule and 
there were no metastases, you might just get 
away with a lobectomy, but I would not argue 
too much. 

pR. COLE: I specified there was a meta- 
static node outside. 

DR. FRIEDELL: Then | agree completely, a 
total thyroidectomy with radical neck dissec- 
tion, and I would like any remaining vestiges 
of thyroid ablated completely so we would 
have a fresh start if anything came up. 

DR. CATTELL: How can they tell whether 
there are glands involved or not? 

DR. COLE: I am assuming we were at the 
operating table and found the nodes. I am a 
little nonplused at the unanimity of opinion 
on this. Apparently we all agree that we would 
prefer to have a neck dissection if there were 
metastases from a papillary carcinoma of the 
thyroid. 

DR. CATTELL: “Should any palpable cysts 
be left in the thyroid?” 

If there are recurrent cystic areas in the 
thyroid, particularly following previous opera- 
tive procedures, there really is no indication 
for further operation. 

“Should one do a needle biopsy to deter- 
mine whether or not there is fluid present?” 

We do not utilize needle biopsy in the diag- 
nosis of thyroid disease, although workers in 
certain clinics have reported favorably on its 
use. We believe that if the situation is seri- 
ous enough to demand accurate diagnosis, we 
should operate to establish it. The opinions 
may differ on that. 

DR. GORDON: I do not disagree. 

“Can you get any information in the diag- 
nosis of thyroid disease from the B.M.R. 
which you cannot obtain from the PBI (pro- 
tein-bound iodine) in radioiodine uptake?” 

First of all, there is no infallible diagnostic 
method. The radioiodine uptake is one of the 
best, but even it is probably not infallible. 
Determining the protein-bound iodine in the 
blood is an excellent diagnostic tool if used 
correctly, but it is an extremely meticulous 
chemical procedure and should not be under- 
taken by any laboratory unless there is a tech- 
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nician who does at least 8 or 10 of them every 
week. And only one technician or one team of 
technicians should do them; it is too difficult 
a technical procedure to be passed around 
from one technician to another. 

The basal metabolic rate is a perfectly good 
test except that often the patient is not truly 
basal. We get a metabolic rate reading, but it 
is not a basal reading. Nevertheless it is a use- 
ful piece of information. 

Perhaps the most accurate diagnostic meth- 
od available (and it is almost a research pro- 
cedure, it is so tedious) is the so-called con- 
version ratio. Radioiodine is given, and 24 
hours later blood is withdrawn for the simul- 
taneous determination of both the protein- 
bound iodine and the protein-bound I'*'. This 
gives a measure of the rate at which the thy- 
roid gland is able to collect inorganic iodide 
out of the blood stream, “run it through the 
mill,” and turn it out as circulating thyroid 
hormone—and that, of course, is exactly what 
we would like to know about thyroid function. 

“What medical treatment do you recom- 
mend for mild or moderate exophthalmos sec- 
ondary to surgery for Graves’ disease?” 

There is no nightmare that I have to face 
that is any more disturbing than exophthalmos 
of the malignant type. (I would like to add 
that we have not seen any instance of this fol- 
lowing radioiodine therapy. We have theories 
as to why this may be true, but we do not actu- 
ally know.) The methods of treatment for pro- 
gressive exophthalmos range all the way from 
x-ray therapy to the pituitary to the use of 
exceedingly large doses of desiccated thyroid 
or L-thyroxin and, more recently, tri-iodothy- 
ronine, but they are all rather uniformly un- 
successful. 

Dr. Dobyns here in Cleveland has been 
working with a new factor from the pituitary 
which he believes produces exophthalmos, but 
this has not reached any practical stage of 
development. 

Finally, one always has an ace up the sleeve 
in the Naffziger operation if everything else 
fails and the patient’s vision actually is threat- 
ened. We have done some of these operations, 
with really quite satisfactory results, but it is 
a radical form of therapy. By and large, we 
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worry along with them with x-ray radiation, 
thyroid administration and sometimes corti- 
sone and ACTH. 

DR. COLE: Dr. Cattell, have you seen pro- 
gressive exophthalmos following surgery? 

DR. CATTELL: We have had quite a lot of 
experience with progressive exophthalmos. We 
have found, over a period of many years, a 
fairly large number of patients who were 
watched carefully and had an increase of 
exophthalmos, with the associated signs. If 
there is diminished visual acuity or corneal 
ulceration, then we should not delay for any 
of the medical treatments which Dr. Gordon 
says are universally unsuccessful, because the 
Naffziger operation basically will relieve this. 

Drs. Horrax and Poppen have operated on 
82 such patients, with very satisfactory results. 
In the past 20 years only two eyes have been 
lost, and many of these cases were of exten- 
sive exophthalmos. I do not believe we know 
the cause of progressive exophthalmos, do we? 

DR. GORDON: No, we do not. 

DR. CATTELL: So this implied question of 
exophthalmos secondary to surgery for Graves’ 
disease is not a correct statement. 

DR. COLE: Do you think it is decreasing? I 
haven’t seen a case for seven or eight years. 

DR. CATTELL: I would agree with you prob- 
ably as to total incidence. It occurs only in 
about one in a thousand cases of Graves’ dis- 
ease. The more serious manifestations of 
Graves’ disease, that is, the disease in its more 
serious form, is not seen as frequently. 

DR. FRIEDELL: “Is radioiodine superior to 
x-ray treatment of hyperthyroid disease?” 

Many years ago we treated hyperthyroid- 
ism with x-ray. It was partially effective but it 
never really was a very successful form of ther- 
apy. There is no comparison between radio- 
iodine and x-ray therapy; radioiodine is far 
superior. The reason is that you localize the 
radiation. It is really the same kind of radia- 
tion, in effect, whether one uses radioiodine 
or an x-ray machine, but with radioiodine the 
radiation is localized to the thyroid tissue 
proper. With x-ray you have to radiate the 
skin, subcutaneous tissue, mucosa and the thy- 
roid, and you never can get the dosage that 
is possible with radioiodine. 
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“Does irradiation of tonsils and adenoids 
increase the occurrence of carcinoma of the 
thyroid in children?” 

Ordinarily, tonsils and adenoids should be 
treated surgically. They need to come out. 
There are a few instances where the lymphoid 
tissue is hard to get at, usually around the 
eustachian tube, and may cause difficulty in 
hearing. X-ray therapy has been used in such 
situations and can be effective. The important 
point is not to irradiate other structures: cone 
down the radiation so there is as little as possi- 
ble anywhere else. 

There does appear to be some statistical 
evidence that previous radiation has been pro- 
ducing cancer of the thyroid, but the statistics 
are not yet well substantiated and I would not 
want anyone to go away feeling that this is 
clearly and definitely established. I think this 
is merely a straw in this direction. It looks as 
though we ought to be careful about using 
radiation to structures especially when such 
treatment is unwarranted; in other words, we 
ought not to use x-ray therapy promiscuously, 
but only when it is very clearly indicated. 

“Does radioiodine given for thyroid disease 
produce severe anemia in later life?” 

No, because, for one thing, radioiodine is 
unique in that when one introduces it in the 
body practically all of it goes to the thyroid. 
Although some evanescent minor changes may 
occur in the hematopoietic system, anemia is 
not likely unless extremely large and frequent 
doses have been given, and that is generally 
done for carcinoma of the thyroid. 

DR. GORDON: I would like to add one com- 
ment to substantiate that statement. My late 
good friend Dr. Mayo Soley spent a great 
deal of time, around 1947 and 1948, investi- 
gating how much irradiation occurs to tissues 
other than the thyroid in the course of both 
diagnosis and therapy with radioiodine. He 
concluded that the amount of radiation de- 
livered to the pelvic organs of a woman dur 
ing treatment of Graves’ disease was less than 
she would get from one session of pelvimetry 
during pregnancy. He also studied the pare 
thyroids, kidneys, liver and the hematopoietic 
system, and the radiation they received was 
insignificant. Some more recent information 
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has been provided through the study of genetic 
effects of ionizing radiation. Geneticists now 
are able to estimate semiquantitatively the 
dangers of induction of mutations from the 
radiation of I'*', It is a small but calculated 
risk, but a detailed discussion of this subject 
is beyond the scope of this symposium. 

DR. COLE: “What is the incidence of carci- 
noma of the thyroid in children as related to 
x-ray therapy?” 

I referred earlier to the cases reported by 
Duffy and Fitzgerald and Clark, and our group 
at the University of Illinois, cases of carci- 
noma of the thyroid in children who had had 
x-ray treatment to the neck or upper thorax 
for thymus disease. While we are on the sub- 
ject, let us check the opinions of the panel 
members. Dr. Friedell implied he is not con- 
vinced that the x-ray treatment in infancy is 
related to the carcinoma. Is that right? 

DR. FRIEDELL: I would hesitate to say that. 
[ would say that I do not think statistics are 
good enough to tell us how much increase 
there has been in carcinoma of the thyroid 
essentially with the kind of doses we are talk- 
ing about now. The reason there may be ap- 
pearance of carcinoma now is that in the old 
days we treated x-ray with impunity, and en- 
larged thymuses were given as much as 200 
or 300 r. That is a large dose of radiation, 
and nowadays no one would consider giving 
it for a benign condition. My position is that 
I do not treat thymuses; they should not be 
treated with x-ray. I do not think there is such 
athing as an enlarged thymus, really. 

DR. COLE: You are still going around the 
bush in answering the question. 

DR. FRIEDELL: Statistics are not large 
enough to convince me that this is really cor- 
rect. However, I am concerned by the fact 
that they lead in that direction. 

DR. COLE: Dr. Gordon, how do you feel 
about it? 

DR. GORDON: I must confess I do not know 
the answer. I would like to make one com- 
ment about radiation in general. Everyone is 
concerned about the carcinogenic potential of 
ionizing radiation; we think back to the older 
tray men of a former generation who had 
cancers of the skin, particularly on their 
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hands, and we recognize that the rate of leu- 
kemia is much higher among radiologists, and 
so on. Is it not the chronicity of exposure to 
x-ray that is the carcinogenic factor rather 
than the total dosage? Here were men who 
had their hands in the beam of radiation ev- 
ery day, week in and week out, and skin can- 
cer developed. Is it not much safer to give a 
quick dose of x-ray than it is to have a chronic 
exposure? In terms of radiation effects on re- 
productive tissues, I realize the situation may 
be quite different, since a single ionization in 
a gene is capable of producing a mutation. 
Perhaps you can clarify these points. 

DR. FRIEDELL: What you said is probably 
true, although geneticists may argue that this 
is really a genetic change within the cell, and 
their evidence shows that there is no recovery 
and it makes no difference how the radiation 
is given—in one little piece or divided into 
many pieces and given over a long period; 
the amount is what counts. 

In regard to the statistics, I think I could 
show you patients who have had perhaps 50 
x-ray films of the chest, representing a fair 
amount of radiation to all the structures in 
their thorax including the thymus. A careful 
statistical study of the effect of radiation 
would have to include every person who has 
received radiation, no matter what kind. That 
has not yet been done. 

DR. CATTELL: I agree with Dr. Friedell that 
it is not proved yet, but since the appearance 
of the reports you mentioned, Dr. Cole, we 
have interrogated each of our patients with 
carcinoma of the thyroid. In the last month, 
I have had two, one 19 years and one 20 
years of age, who satisfied those criteria. 

DR. COLE: You mean they had had x-ray 
therapy? 

DR. CATTELL: To the thymus. 

DR. COLE: Apparently I am more alarmed 
about that than any member of the panel. I 
am rather convinced that there is a relation 
between x-ray treatment in infancy and the 
development of carcinoma of the thyroid in 
young persons. I am worried about that, but 
I am not at all convinced about the danger of 
radioiodine in treating toxic diffuse goiters. 
DR. CATTELL: “A recent report suggests 
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Hashimoto’s as a precursor of carcinoma. 
Have you found this to be true?” 

I do not believe there is any relationship 
between Hashimoto’s tumor and carcinoma. | 
think the pathologic diagnosis frequently is 
incorrect, but I do not believe the thyroiditis 
is a precursor of carcinoma. Is there any ob- 
jection to that point of view? 

DR. COLE: I guess not. 

DR. CATTELL: “How do you avoid doing a 
thyroidectomy in a case of large diffuse goiter 
that turns out to be thyroiditis?” 

There are only two reasons for operating 
on a patient with thyroiditis. One is to estab- 
lish the diagnosis to rule out carcinoma, and 
the other is to relieve pressure symptoms. If 
I have operated on a patient with thyroiditis, 
with or without a preoperative diagnosis, | 
like to take out the isthmus and the face of 
each lobe and do a very conservative partial 
thyroidectomy. I do not know how you would 
avoid doing a thyroidectomy if you are un- 
sure of the diagnosis to start with. We do not 
do needle biopsies in these cases. 

DR. COLE: But you would not be very radi- 
cal with that thyroidectomy, of course. 

DR. CATTELL: I would not. 

DR. GORDON: “‘Is the administration of 
radioactive substances for diagnosis and treat- 
ment without future danger to the patient?” 

I think we covered that pretty well. I do 
not think anyone is concerned about dangers 
other than the possibility of inducing neoplas- 
tic change. However, the way the question 
was worded, we must consider phosphorus 32 
and gold 198 and such isotopes as carbon 14 
and cobalt 60 which are being used experi- 
mentally. We do not know too much about 
all of these, but still the only question that 
concerns us relates to carcinogenesis. 

“What is the place of tri-iodothyronine in 
therapy?” 

This could be the subject of a very inter- 
esting 30 minute discussion. In the normal 
biosynthesis of the thyroid hormone, it is pro- 

duced, first of all, in the gland as thyroglobu- 
lin. It is discharged into the blood stream al- 
most entirely as T-4 or thyroxin, and at some 
place in the periphery (we know specifically 
that the kidney is the most active tissue) it 
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is converted by enzymatic deiodination to tri- 
iodothyronine. This is, therefore, a naturaily 
occurring form of the hormone. It is more 
active metabolically than T-4, and the laitier 
apparently must be deiodinated to get inside 
the cell where its metabolic activity is mani- 
fest. Therefore, according to current theory, 
T-4 must be deiodinated in the periphery to 
get into the cell to make it normal metaboli- 
cally. We believe there may be some persons 
in whom this deiodination cannot occur, and 
they may have a kind of peripheral hypothy- 
roidism in the presence of normal thyroid 
function. This has led to the establishment of 
the term “metabolic insufficiency,” which has 
been widely criticized. | will not go into a dis- 
cussion of this, but unquestionably there ap- 
pears to be such a phenomenon. We are study- 
ing a series of about 12 cases at the present 
time in which thyroxin does absolutely noth- 
ing and tri-iodothyronine produces quite a 
metabolic change. Unfortunately there is not 
time to discuss the matter further. 

DR. FRIEDELL: “Please discuss the Scinto 
scanner in the diagnosis of thyroid disease.” 

This is a somewhat complicated subject, but 
I think that many of you know what a Scinto 
scanner is. It is a device which picks up radia- 
tion impulses from the thyroid after radio- 
iodine is administered. It is carefully colli- 
mated and can be activated so that it will draw 
a picture of what the thyroid looks like, or at 
least how the radioiodine is distributed in the 
thyroid. If the thyroid is normal, the distribu- 
tion will be normal and therefore so will the 
picture. An abnormality, a distortion or ac- 
cessory processes will be demonstrable. 

We should regard the Scinto scanner as a 
new device that probably is still experimental. 
It can provide some useful information, how- 
ever. One can determine whether the thyroid 
is normal in configuration, whether there are 
defects in it. Usually a defect means that the 
thyroid has been replaced by tissue that is not 
behaving as normal thyroid does. What this 
may be, of course, one must determine by fur- 
ther study. Occasionally one finds “hot spots” 
in the thyroid, which means that there is more 
radioiodine in these areas than is normal. 
Very briefly, | would say that when there are 
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areas which are nonfunctioning, they can be 
adenomas or they can be cancer, and you have 
to decide this by some other method. Gen- 
erally, hyperfunctioning areas or nodules are 
almost never cancer; I have never seen a 
hyperfunctioning area that turned out to be 
cancer. 

DR. GORDON: One of my former professors 
of medicine, Dr. Means at the Massachusetts 
General Hospital, used to say that protection 
against the development of thyroid cancer is 
provided by having thyrotoxicosis; a toxic 
gland does not become malignant. 

DR. CATTELL: I do not believe that cancer 
arises in hyperplastic tissue, but occasionally 
one encounters a patient with coincidental 
carcinoma, and many different types of carci- 
noma are observed. But I do not think that 
mitigates against the thesis you set forth. 

DR. COLE: “Is there any occasion for the 
use of combined surgery and ['*'?” 

Of course there is, in cancer of the thyroid. 
I presume the question refers to toxic diffuse 
goiter. In general there is not. 

“What about the treatment of recurrent 
goiter?” 

I confess that in treating a recurrent goiter 
(especially a small one) after operation, I am 
willing to use radioiodine. 

DR. CATTELL: I do not disagree with that 
at all, and I would add to the group those pa- 
tients with serious complications such as para- 
thyroid insufficiency or recurrent nerve in- 
jury; these may be treated with radioiodine. 

DR. COLE: Also, if there is a question of 
operability I believe we would all agree to 
the use of radioiodine—in patients who are 
poor surgical risks. 

DR. CATTELL: “Do you operate on a mas- 
sive thyroid of the colloid type for any reason 
other than cosmetic or pressure symptoms?” 

I certainly do not believe there is an indi- 
cation for surgery in ordinary colloid goiters. 
You can treat those cases with small amounts 
of iodine for a period of some weeks, or treat 
them with thyroid extract. It is very difficult 
to predict the ultimate outcome. Many of them 
go on to the development of diffuse nodular 
goiter. 

DR. COLE: Perhaps we should stop here for 
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a definition. A lot of people think of nontoxic 
nodular goiter as colloid goiter. You are talk- 
ing about the nontoxic diffuse goiter of adoles- 
cence, is that right? 

DR. CATTELL: Of uniform consistency. 

DR. COLE: That is, so-called nontoxic diffuse 
goiter contrasted to nontoxic nodular goiter. 
which is often called colloid erroneously. 

DR. CATTELL: “What is your choice of the 
antithyroid drugs and what is the dosage?” 

In preoperative preparation we are utilizing 
increasingly larger doses of propylthiouracil 
and Tapazole. Rarely are other drugs used at 
present. The dosage is 400 to 2000 mg. of 
propylthiouracil and 60 to 120 mg. Tapazole. 

DR. COLE: Do you agree that a serious er- 
ror is made in dosage of propylthiouracil— 
that too many people give 250 to 300 mg.? 

DR. CATTELL: With that dosage, a much 
longer time might be required to get a rea- 
sonably therapeutic effect. 

DR. GORDON: I would like to make one com- 
ment about this nontoxic diffuse goiter. When 
we see one of the old kind of iodine-deficiency 
goiters, which used to be much commoner in 
the Middle West and in the Great Lakes area 
before the public health measure of admin- 
istering iodine to school children, we have 
an iodine-deficiency situation, and evaluation 
with radioiodine as a diagnostic tool reveals 
an exceedingly high uptake, in the range usu- 
ally expected in toxic goiter. These patients 
actually are hypothyroid, but their glands are 
hungry for iodine since it is the deficient ele- 
ment; the thyroid will simply soak up, like a 
sponge, all the iodine that comes to it. 

“Can a thyroid gland which has become 
hypoactive due to large doses of thyroid for a 
long period ever resume its activity?” 

The answer, from my experience, is un- 
equivocally yes. I have seen patients who have 
received large, suppressing doses of desiccated 
thyroid for as long as 12 years and who, after 
medication is stopped, show a gradual resump- 
tion of thyroid activity. Sometimes as long a 
period as 6 to 12 months may elapse before 
it returns to its original state of activity. 

“Can the administration of thyroid extract 
tablets ever be a factor in the development of 
hyperthyroidism?” 
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You will find references to this in the litera- 
ture. I have not seen instances of it where I 
felt there was a clear-cut relation between ad- 
ministration of thyroid extract and develop- 
ment of hyperthyroidism, and I am unable to 
formulate a theoretical mechanism for it. Per- 
haps other members of the panel would like 
to comment on that. 

DR. CATTELL: We have had a number of 
cases of hyperthyroidism which we believe 
have been induced by prolonged administra- 
tion of thyroid. Of course it is difficult to 
prove, and some patients obviously may be 
continuing to take thyroid extract without the 
physician’s knowledge. A number of times 
when we have thought that hyperthyroidism 
actually had been induced by prolonged ad- 
ministration of thyroid and that it was con- 
tinuing in the absence of further therapy, we 
have found that the patients were taking thy- 
roid extract without our knowledge. My asso- 
ciate Dr. Hurxthal has reported a number of 
cases of induced hyperthyroidism that we felt 
were substantiated. 

DR. COLE: Dr. Friedell, you have not ex- 
pressed your opinion on the treatment of 
toxic diffuse goiter by means of radioiodine 
or operation. 

DR. FRIEDELL: Not yet, but I think I can 
do it in one minute. I stand somewhere be- 
tween Dr. Gordon and Dr. Cattell. We have a 
rule that under 35 the surgeon treats the pa- 
tient, and over 35 the radiologist treats him 
with radioiodine. If we go along and see 
fewer and fewer late effects, 1 expect that we 
will push the age down to 30 and perhaps 25, 
and so on. Of course, we treat persons under 
35 who have recurrent tumors. I will say that 
the incidence of hypothyroidism in our ex- 
perience is a little higher than the 4.5 per 
cent reported from the Lahey Clinic or the 
3.4 per cent Dr. Gordon mentioned. It is some- 
where around 8 or 9 per cent, and we have 
treated about 300 patients. 

DR. COLE: One subject we have not discussed 
is the treatment of toxic nodular goiter. Dr. 
Friedell, do you want to comment on that? 

DR. FRIEDELL: We do not hesitate to treat 


toxic nodular goiter with radioiodine if ther: 
are multiple nodules. We do not like that sin 
gle nodule. 

DR. COLE: As the only method of treatment ’ 

DR. FRIEDELL: As the only method. I think 
we can suppress the function. 

DR. COLE: Dr. Cattell? 

DR. CATTELL: I have already stated my 
viewpoint clearly. 

DR. COLE: For toxic nodular goiter you be- 
lieve in surgery? 

DR. CATTELL: I believe in surgery for all of 
them. 

DR. GORDON: By and large, we like to treat 
nodular goiters of any sort surgically. How- 
ever, we have treated a good many patients 
with toxic nodular goiter with radioiodine, 
and the nodule has disappeared completely. 
Usually this has been done following an at- 
tempt at careful collimation, counting of the 
mass to make sure the nodule itself is “hot.” 
We should all remember that a “cold” nodule 
may occur in the midst of a hot gland, or a 
relatively cool gland may contain a hot nodule. 
If the nodule is cool, it should be removed sur- 
gically; but if it is hot, I do not mind at all 
treating it with radioiodine. 

DR. CATTELL: I think you are getting it 
down on a good scientific basis, but I have 
seen so many mistakes even with the Scinto- 
grams and with the radioiodine studies that | 
feel that all discrete nodules should be re- 
moved surgically. 

DR. COLE: I don’t have quite that much 
faith in the “hot” determination, either. | 
lean more toward the operative side. 

Perhaps I might take a minute to sum up 
what we have said. There is a difference of 
opinion in regard to treatment of toxic diffuse 
goiter, surgery versus radioiodine, and we do 
not have the final answer yet. Slight differ- 
ences of opinion were expressed as to toxic 
nodular goiter, the surgeons preferring opera- 
tion; but if it is a hot nodule, Dr. Friedell 
might treat it with radioiodine. All of us seem 
to agree that radical neck dissection is gen- 
erally the procedure of choice for carcinoma 
of the thyroid, even papillary carcinoma. 
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Scientific Exhibit 


The Significance of 
a Lump in the Neck 


EDWARD C. BRANDOW, JR., BENJAMIN M. VOLK 
AND KENNETH B. OLSON 


Albany Medical College, Albany, New York 


Waar has to be considered in the differential diagnosis of a lump in the neck? 
How does one approach and care for a patient with such a problem? 


There are many and varied causes for an enlarging lump in the neck. It is 
often most difficult to differentiate between a simple cyst or lymph node and 
a metastatic carcinoma. The most malignant metastases may feel innocent and 
be ignored when a primary carcinoma is present in an asymptomatic area. 
Lesions of the nasopharynx and hypopharynx usually give only minimal com- 
plaints, if any at all, and go undetected for a considerable time. Frequently, 
metastasis to the neck is the presenting symptom. A primary carcinoma must 
always be excluded by carefully searching into the “blind” and “asympto- 





] matic” areas. Complete evaluation of the patient with a medical history and 
physical examination is most essential. A lump in the neck may represent a 
metastasis from a distant lesion in the chest or abdomen, or it can be associ- 
D ated with the generalized lymphadenopathy of the lymphomas. Therefore, 
f careful investigation must precede a biopsy or removal of a cervical gland. In- 
discriminate interference may be unnecessary or may jeopardize the results 
0 of definitive treatment. Seeding and dissemination of malignant cells through- 
out a biopsy wound may spoil the effectiveness of en bloc radical neck dis- 
ic section if the latter is indicated. 
5 Beware of the diagnosis of branchiogenous carcinoma! It is an extremely rare 
condition and all too often used as the “scrap basket.” Do not accept this diag- 
" nosis until all possibilities of distant primary lesions have been excluded—and 
a then only with reservation. 
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Salivary gland diseases 





CLASSIFICATION 


An enlarged swelling or lump in the neck is a common problem encountered by 
the medical profession. When considering the management of a patient with a 
pathologic condition in the neck, this area is one that must be properly and sys- 
tematically approached. 

Causes for an enlarging lump in the neck are numerous and varied, and many 
conditions must be considered in the differential diagnosis. 


Benign Lumps in the Neck Malignant Lumps in the Neck 
Inflammations Metastatic from the head and neck 
Cervical lymphadenitis (pyogenic ) Skin of face and scalp 
Cervical abscess (pyogenic ) Lip 
Infectious mononucleosis Gingiva, hard and soft palate 
Tuberculosis Nasal cavity and sinuses 
Mycotic infections Tongue and floor of mouth 
Syphilis Tonsil 
Mikulicz’s disease Nasopharynx 
Cat-scratch fever Hypopharynx 
Boeck’s sarcoid Larynx 
T Thyroid 
umors 4 
sa ied ; Salivary glands 
Epidermoid inclusion cyst E 7? 
: ar 
Lipoma 
Hemangioma 
Cystic hygroma Primary in lymph tissues 
Carotid body tumor Hodgkin’s disease 
Parathyroid adenoma Lymphosarcoma 


Neurogenic tumor Reticulum cell sarcoma 


Giant follicular lymphoma 


Sialadenitis, acute and chronic Leukemias 
Cyst 
Mixed tumor Metastatic from distant sites 
Mumps Lung 

Congenital cysts Esophagus 
Thyroglossal duct Breast 
Branchial cleft Stomach and gastrointestinal tract 
Dermoid Pelvic organs 

; ; ; Melanoma 

Thyroid gland diseases Testicle 
Adenomatous colloid goiter Kidney 
Toxic adenomatous colloid goiter 
Diffuse hyperplasia 
Fetal adenoma Primary carcinoma of neck 
Chronic thyroiditis Thyroid 
Struma lymphomatosa Salivary glands 
Cystic adenoma Sarcomas 
Hiirthle cell adenoma Branchial ( ? ) 
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|. Direct extension of mixed tumor of palate 
2. Mixed tumor of palate 

3. Lymphosarcoma of neck 

1. Tuberculosis of cervical nodes 


5. Mixed tumor of parotid 
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Acute parotitis 


Cervical metastases from larynx Mixed tumor of parotid 


Chronic submaxillary sialitis Acute cervical lymphadenitis 





* 


Cervical metastases from pyriform sinus Lymphosarcoma of neck with primary in tonsil 


a 


a 





Thyroglossal duct cyst Squamous cell carcinoma of nasal cav- 
ity with cervical metastases 


Carotid body tumor; facial paralysis from glomus jugu- 
lar tumor Mixed tumor of submaxillary gland 
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TABLE 1 


LUMP IN THE NECK AS A PRESENTING SYMPTOM 
or A Prrmary NEOPLASM 





SITE PERCENTAGE 
Nasopharynx 60 
Tonsil 30-45 
Base of tongue 30 
Pyriform sinus 40 
Larynx 10 
Thyroid 10 
Lung 1 











TABLE 2 


INCIDENCE OF CervicAL LyMpH Nope METASTASES 





APPROXIMATE 


PERCENTAGE 


CERVICAL 

SITE OF PRIMARY LESION METASTASES 
Ear 10 
Lip 8-12-17 
Gingiva, hard palate, antrum 37 
Nasal cavity and sinuses 8 
Tongue (anterior two-thirds), and floor of 

mouth 65 
Tonsil 75 
Nasopharynx 60-80 
Buccal mucosa 20-30 
Base of tongue 80 
Intrinsic larynx 1-2 
Extrinsic larynx 50-60 
Pyriform sinus 80 
Thyroid 20-25 
Lung 8 
Esophagus 2.8 
Stomach 2.4 
Cervix 0.5 
Breast 7-20 
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SIGNIFICANCE 


Presenting symptom 


It is often most difficult to differentiate be- 
tween a simple cyst or lymph node and a meta- 
static carcinoma. The most malignant metas- 
tases may feel innocent and be ignored when 
a primary carcinoma is present in an asympto- 
matic area. Lesions of the nasopharynx, hypo- 
pharynx and tonsil usually give only minimal 
complaints, if any at all, and go undetected 
for a considerable period of time. The rich 
lymphatics of these areas and the high grade 
of malignancy favor early lymph node metas- 
tases. Therefore, patients who have relatively 
small lesions in these areas may have as their 
chief complaint when they first see a doctor 

a lump in the neck. 


Evaluation 


Complete evaluation of the patient with a thor- 
ough medical history and physical is most es- 
sential. A lump in the neck may represent a 
distant lesion in the chest or abdomen, or it 
can be a manifestation of a generalized lym- 
phadenopathy or a lymphoma. A careful in- 
vestigation must always precede a biopsy or 
removal of a cervical gland. The high inci- 
dence of cervical lymph node metastases in 
primary lesions of the head and neck must be 
appreciated. 
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EXAMINATION 


A primary carcinoma must always be excluded 
by a careful search into the “blind” and 
“asymptomatic” areas. Small lesions high in 
the vault of the nasopharynx will produce no 
symptoms and are not visible by the usual 
examining methods. The base of the tongue, 
hypopharynx and larynx are likewise not well 
seen. Careful screening of these areas with a 
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nasopharyngeal mirror or nasopharyngoscope 
and laryngeal mirror is imperative. Finger pal- 
pation, a simple measure, may be most en- 
lightening. The oral cavity, nasal cavity and 
ear must be included. If no primary lesion is 
found, further procedures may be undertaken 
to help make a diagnosis. 
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Indirect mirror examination, larynx 








BLIND AREAS 


Larynx 

















Nasopharynx 











Indirect mirror examination, nasopharynx 
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Nasopharyngoscopic direct examination 
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Oral cavity 


Mouth, oral pharynx 


Finger palpation 


Ear 





Nose 











FURTHER METHODS OF INVESTIGATION 


Papanicolaou sputum studies, washings 


Endoscopy 
Laryngoscopy, direct Wassermann test 
Bronchoscopy Paul-Bunnell test 


Serum protein test 

Stool test for occult blood 
Blood sedimentation rate 
Ageglutination titers 


Esophagoscopy 
Complete blood count 
X-rays of chest 
X-rays of sinuses 

a tial — Tul li 
sarium studies of esophagus and gastro- uberculin test 
intestinal tract Kviem skin test 


BIOPSY 


Indiscriminate surgical interference may be unnecessary or may jeopardize the 
result of definitive treatment. Seeding and dissemination of malignant cells 
throughout a biopsy wound may spoil the effectiveness of en bloc neck dissection 


if the latter is indicated. 


Do not biopsy until: 
Careful search into “blind asymptomatic” areas of the-head and neck 


Complete evaluation of patient 


Biopsy when: 
No primary lesion can be found 


Lymphoma is suspected 
Significant and likely etiologic disease is found in distant site such as lung 


or stomach 


BEWARE OF THE DIAGNOSIS OF BRANCHIOGENOUS 
CARCINOMA! 


This is an extremely rare condition and all too often is used as a “scrap basket.” 
Do not accept the diagnosis until all possibilities of a distant primary neoplasm 
have been excluded, and then only with reservation. 


SUMMARY 


Any lump in the neck, no matter how innocent it may feel, must be carefully 
evaluated. The possibility of a metastasis from an unsuspected primary lesion 
must be excluded before a biopsy is performed. 
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PHYSICAL MEDICINE AND REHABILITATION—Third of a Series 


Overprotection and Underprotection 
of the Cardiac Patient 


PHILIP R. LEE AND SERGIUS BRYNER* 
Palo Alto Medical Clinic, Palo Alto 


Tue problems of overprotection and under- 
protection of cardiac patients are likely to 
confront the physician until specific methods 
of treatment are available that will eliminate 
cardiovascular diseases. Lacking such specific 
therapy, the physician must advise the cardiac 
patient about such matters as bed rest, smok- 
ing, diet, physical activity and work. All these 
affect the happiness and livelihood of the pa- 
tient, and some may even be related directly 
or indirectly to his vascular disease. Although 
there is considerable controversy in the medi- 
cal and lay press about many of these matters, 
the physician should try to avoid a detailed 
discussion of the controversial points and give 
the patient specific advice that is applicable to 
his own situation. In so doing, the physician 
may, however, find himself in the position so 
clearly described by George Bernard Shaw in 
“The Doctors’ Dilemma”: “The doctor may 
lay down the law despotically enough to the 
patient at points where the patient’s mind is 
simply blank; but when the patient has a 


‘Department of Internal Medicine, Palo Alto Medical Clinic, Palo 
Alto, California. 
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SERGIUS BRYNER 


PHILIP R. LEE 


prejudice the doctor must either keep it in 
countenance or lose his patient.” 

Many of the problems that might perplex 
the patient can be prevented or minimized if 
the physician will take the time and make the 
effort to carry out the following simple rules: 
(1) Individualize management rather than 
follow any set routine; (2) discuss with the 
patient the nature, prognosis and treatment of 
his disease, and how he can best arrange his 
future to fit the circumstances; (3) make ev- 
ery effort to eliminate fear of heart disease in 
the patient and his family; (4) encourage 


411 








maintenance of, or restoration to, normal body 
weight; (5) do not impose any unnecessary 
restrictions on the patient’s activities, and (6) 
permit the patient to live the best and fullest 
life possible within the limitations, if any, im- 
posed by his disease. 

Many facets of the total management of the 
cardiac patient may be discussed under the 
general title of overprotection and underpro- 
tection. Numerous textbooks of cardiology 
have been written to aid the physician in 
avoiding such errors as (1) failure to diag- 
nose acute rheumatic fever or acute myocar- 
dial infarction, (2) failure to use digitalis, 
diuretics, anticoagulants or antihypertensive 
drugs effectively, (3) failure to provide ade- 
quate penicillin prophylaxis for persons with 
rheumatic heart disease, and (4) failure to di- 
agnose correctly surgically treatable congeni- 
tal or rheumatic heart diseases. This article 
will be limited to aspects of overprotection and 
underprotection of the cardiac patient that are 
related to bed rest, smoking, diet, physical 
activity and work. 


Bed Rest 


The long-practiced tradition of treating pa- 
tients with acute myocardial infarction by six 
weeks of strict bed rest has recently come 
under increasing scrutiny. The evil sequelae 
of complete bed rest have been enumerated 
by Dock,’ Levine,’ Arnott* and others.*:* The 
picture has been most clearly described by 
Asher:* “. . . even those evils I have outlined 
may help to show that rest in bed is anatomi- 
cally, physiologically and psychologically un- 
sound. Look at a patient lying in bed. What 
a pathetic picture he makes! Blood clotting in 
his veins, the lime draining from his bones, 
the scybala stacking up in his colon, the flesh 
rotting from his seat, the urine leaking from 
his distended bladder, and the spirit evaporat- 
ing from his soul.” 

In 1951, Levine and Lown® described the 
now widely accepted “chair” treatment of cor- 
onary thrombosis. Their rationale for advocat- 
ing the chair rather than the bed was based on 
their knowledge of the physiologic and psy- 
chologic consequences of bed rest in patients 
with coronary thrombosis as well as their clini- 
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cal observation of the benefits of chair rest in 
patients with congestive heart-failure. In thei: 
original group of 65 cases, the mortality was 
relatively low (10.8 per cent) for a group of 
hospitalized patients with myocardial infare- 
tion. In the 58 surviving patients, there was an 
enhanced feeling of well-being, and rehabilita- 
tion was rapid and without physical or emo- 
tional deterrents. Their experience with the 
improved psychologic state of the patients, as 
well as the decreased number of fatalities and 
the more rapid rehabilitation, has been con- 
firmed by the observations of others.*:* Several 
explanations may be possible for the better 
results obtained with the chair treatment, but 
the most logical seems to be that the rest in a 
chair imposes less work on the heart than does 
rest in bed. Coe’ demonstrated a mean reduc- 
tion in cardiac work of 23 per cent when he 
compared chair to bed rest in both normal 
subjects and patients with coronary artery dis- 
ease. Benton, Brown and Rusk’? had previ- 
ously shown that the energy required to defe- 
cate on a bedpan was significantly higher than 
that required to defecate in the sitting posi- 
tion on a bedside commode. These studies 
merely add experimental support to Levine’s 
clinical observations. We have, in general, 
followed the program outlined by Levine and 
Lown’ in 1951, and we can only add further 
support of this method of management, which 
was originally considered liberal but which, in 
fact, is conservative of the patient’s mental 
and physical health. 


Smoking 


Cigarette smoking is a habit which has been 
indulged in for many years by members of the 
human race, and the patient with cardiovascu- 
lar disease is no exception. Although it has 
long been known that cigarette smoking causes 
temporary peripheral vasoconstriction, eleva- 
tion of blood pressure, and increase in pulse 
rate, it has not been common enough prac- 
tice to advise patients with cardiovascular dis- 
ease—with the possible exception of those 
with peripheral arterial disease—to discon- 
tinue smoking. 

Recently, it has been shown that cigarette 
smokers have a considerably higher mortality 
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rate from coronary artery disease than non- 
smokers. It has also been shown that even four 
or five “drags” on a cigarette can cause ex- 
treme deterioration in the ballistocardio- 
graphic pattern in persons with coronary ar- 
tery disease. This evidence, in addition to the 
previously recognized deleterious effects of 
smoking, has resulted in the following state- 
ment in an editorial:'' “No patient with coro- 
nary disease should incur the added risk to 
his heart imposed by smoking without first 
discussing thoroughly the problem with his 
physician.” Unfortunately, the physician’s ad- 
vice to his patients with coronary artery dis- 
ease is more likely to be influenced by his own 
smoking habits than by the evidence avail- 
able. In our opinion, if ballistocardiographic 
changes are demonstrable after smoking, the 
patient should be advised to discontinue this 
habit. Since this may result in the substitution 
of obesity, chronic anxiety, or other equally 
stressful reactions, the physician should try to 
prevent these whenever possible. 


Diet 


There is increasing evidence to support the 
belief that diets low in fat, and particularly 
animal fat, are of value in the treatment of 
persons with coronary atherosclerosis.” '* De- 
spite the increasing weight of evidence, many 
physicians are still reluctant to advocate such 
diets, which have been described as one of the 
“needless restrictions imposed on cardiac pa- 
tients.”'* We do not agree with this point of 
view and prescribe a low animal fat diet for 
patients with manifest coronary atherosclero- 
sis who are willing to follow it. Dietary man- 
agement must be discussed not only with the 
patient but also with his wife, particularly if 
she either prepares or supervises the prepara- 
tion of the patient’s meals. After our initial 
discussion with the patient and his wife, we 
have our dietitian assist the wife in the details 
of planning the menu and preparing the meal. 
It is helpful to have some patients record their 
dietary intake for a period of two weeks, after 
which we calculate the total calories and the 
animal fat content of the diet and advise the 
patient and his wife if any changes in the diet 
are required. Although “Low-Fat Cookery”’” 
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does not give specific instructions about the 
low animal fat diets, some of our patients 
have found it to be helpful. Whether the pre- 
scription of a low animal fat diet will prove to 
be a “needless restriction” or a practical rec- 
ommendation for patients with coronary ar- 
tery disease remains for the future to decide. 
Regardless of practicality, a high fat meal un- 
questionably causes increased coagulability of 
blood, and the substitution of lard for corn oil 
doubles the blood cholesterol in monkeys on 
an atherogenic diet. Also, the incidence of 
coronary disease appears to be fairly low in 
countries where the population subsists on low 
animal fat diets, in contrast to the situation in 
this country.'” 


Physical Activity 


The advice of physicians to their cardiac 
patients about physical activity is probably 
the major cause of their overprotection. Physi- 
cal activity is, at once, probably one of the 
most valuable yet poorly used therapeutic 
tools available. Small wonder that this should 
be the case when emphasis in medical educa- 
tion has long been placed on diagnosis, drugs 
and disease and seldom on the proper pre- 
scription of physical activity. 

The cardiac patient is often advised to “take 
it easy,” “do light work,” or “return to normal 
activity,” without due consideration on the 
part of the physician of the implications of 
this advice. “Normal activity” for an iron 
foundry worker may be quite different from 
that for a retired and impotent banker whose 
major physical activity consists in turning the 
dial on his television set or clipping his cou- 
pons, or from that for a railroad switchman 
whose physical activities may be minimal but 
whose emotional stresses on the job are great. 
The physician must attempt to estimate the 
normal level of physical activity of the pa- 
tient, as well as his peak loads during the day 
and during the night.’® It is not enough to 
know what the patient’s job is; it is essential 
to know what physical activities and, if possi- 
ble. what psychologic stresses are involved. 

The youngster who has recovered from an 
acute attack of rheumatic fever without evi- 
dence of carditis can quickly resume the physi- 
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cal activities he engaged in prior to his attack. 
If carditis has been present, particularly if 
residual cardiac damage exists, resumption of 
normal physical activities should be more 
gradual, and often it is advisable to restrict 
competitive sports for a period of six months. 
If, at the end of this time, the patient is 
asymptomatic, such activities are usually per- 
missible. The restoration of normal activity 
depends more on cardiac size and functional 
capacity than it does on the presence or ab- 
sence of cardiac murmurs.'"''* In a group of 
407 children, aged 6 to 15 years, admitted to 
the Irvington House Rheumatic Fever Pro- 
phylaxis Study during its first two years, only 
25 per cent had some restriction of physical 
activity, and most of them were leading prac- 
tically normal lives except for those restric- 
tions.’* A recent report by Engleman and as- 
sociates’” indicated that 80 per cent of a group 
of 135 men who had rheumatic fever while in 
the armed services returned to normally ac- 
tive lives. Only 10 per cent had to avoid com- 
petitive sports or heavy physical labor, and 
about 10 per cent missed some work because 
of heart disease. 

The patient with coronary artery disease 
who has had a myocardial infarct and recovers 
completely often is not permitted to resume 
normal physical activity for many months or 
even years despite the lack of evidence that 
normal physical activity is harmful to such 
patients. Experimental studies have demon- 
strated that physical exercises promote the 
development of collateral circulation in dogs 
subject to coronary arterial narrowing.”’ Cath- 
eterization studies in patients who have recov- 
ered from myocardial infarction have failed 
to disclose evidence of circulatory disability 
at rest or during moderate exertion in the 
recovered patients as compared with normal 
persons.”' These studies tend to support the 
clinical impression of many physicians that 
physical activity not only is well tolerated but 
also benefits patients who have recovered from 
a myocardial infarct. The widespread pub- 
licity given to the physical activities of Presi- 
dent Eisenhower during each phase of his re- 
habilitation from his myocardial infarct has 
done much to dispel the fears of physicians, 
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patients and the public at large about such 
activities. Certainly, if the physician is willing 
to advise his patient to resume sexual inter- 
course, he should be no less restrictive in his 
advice about other physical activities that ac- 
tually entail less physical and emotional stress 
on the cardiovascular system. 

Most patients with symptomatic cardiovas- 
cular disease will voluntarily restrict their ac- 
tivities below the symptomatic threshold, and 
some impose such severe restrictions on them- 
selves that they need to be encouraged to re- 
sume more normal activities until they have 
determined their capabilities. A few patients 
may be unaware of the significance of such 
symptoms as nocturnal dyspnea or angina pec- 
toris, and their daytime activities may need 
to be reduced below the level at which these 
symptoms appear. At times, this involves re- 
moving only a few peak stresses during the 
day, but for others the base line of activity 
must be reduced. Close questioning of the 
patient may be necessary to determine the 
cause of such symptoms as nocturnal dyspnea. 
The housewife with mitral stenosis may ap- 
pear to be overexerting herself during the day. 
yet questioning may reveal that her attacks of 
nocturnal dyspnea always follow sexual inter- 
course. The physiologic stress of sexual inter- 
course has recently been investigated, and it 
has been shown to increase the heart rate to 
170 beats per minute and the respiratory rate 
almost threefold, and to cause electrocardio- 
graphic changes.” The physiologic responses 
observed in normal subjects are certainly not 
the result of physical activity alone but of a 
combination of physical and emotional stress. 
The changes observed are comparable to those 
which may be observed in men who do heavy 
physical labor or in persons who are under 
intense emotional stress. 

Physicians have always hoped for the de- 
velopment of some simple test of cardiac func- 
tion that would provide an accurate assessment 
of a patient’s physical capacity. Unfortunately. 
no such test is presently available,** ** and the 
best method of evaluation remains actual ob- 
servation of the patient during activity. It is 
simple for the physician to take a walk with 
his patient, and to observe the patient after 
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he climbs a flight of stairs or after he does 
some of his routine daily activities. This type 
of evaluation is time-consuming, as is the tak- 
ing of a detailed history of the patient’s physi- 
cal activities at work, at play and at rest, but 
it is time well spent. The patient will be grate- 
ful that his physician is sufficiently interested 
in him to make these observations and to base 
his recommendations on them rather than on 
a superficial history and cursory auscultation 
of the heart. Furthermore, the patient will be 
much more likely to follow his physician’s ad- 
vice after such observations, and he is less 
likely to fear the physical activities. 


Work 


Most cardiac patients are not only able to 
work but have done so for many years.*°** 
Frequently, however, the patient with heart 
disease or hypertension is advised to retire or 
to pursue some other presumably “lighter” 
type of work. The physician should consider 
the consequences of such advice before he 
gives it. If he does so, often he will not advise 
the patient to change his job but rather will 
encourage him to continue in his usual work, 
which often provides economic security and 
considerable satisfaction. A radical change in 
working habits should be advised only after 
careful consideration of all the factors involved, 
i.e., physical, psychologic, social and economic. 
Preferably, the physician should observe the 
patient on the job before he advises any change 
in his occupation. He should also be aware of 
the income derived from this job and possible 
sources of income from other types of work. 
Rather than a radical change in occupation, 
afew minor adjustments in the patient’s living 
habits, in his work load, or in his attitude 
toward his work may permit him to continue 
working productively. 

When a patient returns to work after an 
acute cardiovascular illness, such as myo- 
cardial infarction, the physician may advise 
gradual resumption of a normal work load. If 
the physician will discuss the situation with 
the industrial physician in charge of the medi- 
cal department of the plant or industry where 
the patient is employed, a graduated program 
often can be satisfactorily arranged. If the pa- 
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tient is a farmer, or if he is self-employed in 
other business, a graduated schedule can also 
often be followed. Once the patient has re- 
turned to work, it is advisable for the physi- 
cian to re-examine the patient periodically to 
determine his tolerance for the prescribed 
work. Frequently the patient will show pro- 
gressive physical improvement, in which case 
carefully increased work loads can be well 
tolerated. 


Summary 


1. Certain aspects of the overprotection and 
underprotection of cardiac patients, including 
bed rest, smoking, diet, physical activity and 
work, have been reviewed. 

2. The chair treatment of coronary throm- 
bosis with myocardial infarction is preferable 
to six weeks of strict bed rest. 

3. Cigarette smoking is inadvisable for per- 
sons with coronary artery disease who have ab- 
normal ballistocardiographic responses after 
smoking. 

4. A low animal fat diet and careful weight 
control are recommended for patients with 
manifest coronary artery disease. 

5. Advice to patients about physical activ- 
ity should be based on a careful history of 
the patient’s response to such activity, supple- 
mented by actual observation of the patient by 
his physician during and after any physical 
activity. 

6. Most patients with cardiovascular dis- 
ease are able to work and should not be ad- 
vised to change their working habits without 
careful consideration of all the factors involved. 

7. The goal of the physician should be to 
permit the patient to live the best life possible 
within the limitations, if any, imposed by the 
patient’s disease. 
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Practicine physicians are concerned about many problems in medicine 
today on which there is divergent opinion regarding management or treat- 
ment. Because of widespread interest in these topics expressed by readers of 
POSTGRADUATE MEDICINE, the Editors have arranged to present concise and 
authoritative information from leading exponents of the various viewpoints. 
These presentations are being arranged as a series of postgraduate “medical 
debates” in which each participant—a recognized authority in his particular 
field—will offer an affirmative statement supporting his views and a brief 
statement of rebuttal or comment relating to the discussion prepared by the 
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The Editors will welcome suggestions from readers as to future subjects 
to be covered in this series, as well as comments on the viewpoints expressed. 


Radiologic Diagnosis in Early 
Treatment of Cancer of the Lung 


L. HENRY GARLAND* 


Stanford University School of Medicine, San Francisco 


JULIAN JOHNSON? 


University of Pennsylvania School of Medicine, Philadelphia 


Statement by Dr. Garland: 


ly California last year, the mortality rate from 
primary cancer of the lung was approximately 
13 per 100,000 population. The prevalence 
rate of this particular tumor is approximately 
30 per cent greater than the mortality; thus it 
is estimated at about 20 per 100,000. If the 
prevalence in men between 45 and 75 years 
of age is considered, the rate is about 100 per 
100,000 population. 

There have been several general population 
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chest surveys in which photofluorograms, usu- 
ally of 70 mm. film size, were used. In two 
of these city-wide surveys (Los Angeles and 
Philadelphia) a special attempt was made to 
detect all shadows which might be caused by 
primary lung carcinoma; in other surveys, 
the yield of tumors was incidental to the de- 
tection of shadows suggestive of pulmonary 
tuberculosis. The verified bronchogenic carci- 
nomas detected in general population surveys, 
which have included five million people dur- 
ing the last few years, amounted to 10 cases 
per 100,000 persons examined. A similar rate 
was found when special efforts were made to 
detect such tumors. 

There have been a few selected population 
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surveys, that is, surveys of persons over the 
age of 40, or of men only. These studies have 
shown an incidence of bronchogenic carcinoma 
averaging about 25 per 100,000 population. 

Originally, it was believed that survey- 
detected tumors which occur in asymptomatic 
persons would be relatively small and poten- 
tially resectable. The actual experience in sev- 
eral of the large surveys has shown that the 
resectability rate is only about 40 per cent. 
This is somewhat higher than that prevailing 
in regular practice, for the resectability rate 
of all bronchogenic tumors detected in regular 
practice (mostly symptomatic cases) is re- 
ported as about 30 per cent. 

The three year surgical survival rate of cases 
of bronchogenic carcinoma detected in surveys 
averages about 12 per cent. Overholt, Davis and 
others have reported small series with relative 
cure rates as high as 35 per cent. These mod- 
est rates presumably are a reflection of the 
biologic predetermination of bronchogenic 
carcinoma. In order to be detected in most 
survey films, a bronchogenic carcinoma must 
be about 2 cm. in diameter; smaller tumors 
which occlude a segmental bronchus may 
manifest themselves earlier by atelectasis. Ac- 
cording to our pathologist colleagues, a tumor 
2 cm. in diameter contains, on the average, 
about 260 million cancer cells. Therefore, if 
is not an early tumor. The biologic nature of 
bronchogenic carcinoma is such that most tu- 
mors of this size already have metastasized 
via the blood stream or lymphatics. 

The five year survival rate of surgically 
treated bronchogenic carcinoma, detected un- 
der normal conditions of practice, currently is 
reported as about 8 per cent (Gibbon, De- 
Bakey and Overholt ). This would mean a three 
year absolute survival rate of approximately 
12 per cent, a figure identical with the average 
observed in survey-detected cancer. It is there- 
fore evident that survey-detected cancer is lit- 
tle if any more curable than cancer detected 
in regular practice. We need a better means 
than the photofluorogram for detecting curable 
lung cancer; such means may include sero- 
logic tests, sputum cytology tests, sputum pro- 
tein weights and so on. 

Some investigators have pointed out that 
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surveys actually may decrease the number of 
cancer cures because of the false sense of se- 
curity developed by persons who are reporied 
to have negative minifilms. With a prevalence 
rate of 20 per 100,000 and a detection rate of 
only 10, it is evident that about half of the 
positive cases are missed in surveys. Further- 
more, of the large number of people who are 
truly negative at the time of the first survey, 
a few will develop signs or symptoms of bron- 
chogenic carcinoma during the ensuing 12 
months. But, reassured by the previous report 
of a negative chest x-ray, they delay going to 
a physician until their tumors are incurable. 
Therefore, it is quite possible that haphazard 
surveys actually increase rather than decrease 
the number of incurable bronchogenic tumors. 
To avoid this denouement, surveys would have 
to be performed at least every six months of 
an adult’s life, and people would have to be 
impressed with the fact that a negative report 
is not necessarily reassuring past the date of 
examination. This vital part of the survey pro- 
cedure has not yet been achieved. 

Despite these limitations, intelligently per- 
formed annual radiologic chest examinations 
of men over 45 years of age represent one of 
the best available means of detecting silent 
lung cancer today. When coupled with expert 
interpretation, efficient follow-up, and prompt 
surgical treatment, such examinations offer a 
step in the right direction. Our experience has 
been that the person who seeks such an exami- 
nation will be more readily persuaded to ac- 
cept a major surgical procedure than the less 
well-motivated person who has a survey-de- 
tected cancer. 


Statement by Dr. Johnson: 


A review of the literature will disclose that 
in almost every large series reported of pneu- 
monectomy for cancer of the lung, the five 
year survival rate has been in the neighbor- 
hood of 25 per cent. On the other hand, if 
there have been no evidences of extension of 
the tumor beyond the lung—no microscopi¢ 
evidence of lymph node metastasis—-the five 
year survival rate in that group has been it 
the neighborhood of 50 per cent. Likewise. 
those authors who have analyzed the results 
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of the carcinomas of the lung which were no 
greater than 1 or 2 cm. in size have found the 
five year survival rate to be approximately 75 
per cent. There would seem to be no question, 
therefore, that the five year survival follow- 
ing pneumonectomy for carcinoma of the lung 
would be greatly improved if the diagnosis 
could be made before lymph node metastasis 
has occurred or before the tumor is more than 
1 or 2 cm. in size. 
Another factor which is very important in 
the prognosis following pneumonectomy for 
carcinoma of the lung has recently been de- 
scribed by one of our pathologists, Dr. Fred 
Collier, namely, that of blood vessel invasion 
of the tumor as observed in the surgical speci- 
men on microscopic section. Whereas the five 
year survival rate in cases involving tumors 
with blood vessel invasion was only 6 per cent, 
it was 75 per cent in cases involving tumors 
without blood vessel invasion. In the absence 
of blood vessel invasion or lymph node inva- 
sion, the five year survival was approximate- 
ly 85 per cent. Some of the large tumors did 
not have blood vessel invasion and the patients 
attained a five year survival. Some of the small 
tumors did have blood vessel invasion and the 
patients died early with metastasis. At the 
present time we do not know when blood ves- 
sel invasion occurs, but it seems probable that 
itis more likely to occur as time progresses 
and that it would be less frequently seen in a 
group of small tumors than in a group of large 
tumors. There would seem to be no room for 
doubt that if all carcinomas of the lung could 
be removed when they are no greater than a 
centimeter or two in size, the five year sur- 
vival rate would be very much improved. 

The only real question which may remain is 
whether it is possible for our profession, with 
all of our diagnostic tools, to detect carci- 
nomas of the lung at an earlier stage than is 
now being accomplished. The American Can- 
cer Society and many other groups have ad- 
vocated routine chest x-rays, particularly on 
men over the age of 40, in an effort to pick 
ip asymptomatic carcinomas of the lung. The 
information presently available indicates that 
‘our or five asymptomatic carcinomas of the 
lung may be discovered in every 10,000 chest 


Uctober 1957 





x-rays. Whether it is worthwhile to go to such 
trouble and expense to find such a small num- 
ber of early cancers is a philosophical ques- 
tion which may be debated. But there can be 
no debate as to what should be done once such 
an early lesion is discovered. I am afraid, how- 
ever, that when a small tumor is picked up on a 
routine chest x-ray, we as a profession have all 
too frequently decided to watch it for a while 
rather than to have it removed without delay. 
In the peripherally located tumor where the 
bronchoscope may not be of aid in the diag- 
nosis, exploratory thoracotomy must be con- 
sidered as a diagnostic as well as a therapeu- 
tic procedure. 

We in the medical profession must also 
raise our index of suspicion when the patient 
does have symptoms. When a small tumor pro- 
duces obstruction of a small bronchus to give 
atelectasis behind it, it is so frequently treated 
as pneumonia. In the early days this was de- 
scribed as bronchopneumonia. Then it was 
described as atypical pneumonia. Later it was 
described as atypical atypical pneumonia: at 
present it is usually regarded as virus pneu- 
monia. The pathology remains the same, 
namely, a small bronchial tumor not yet large 
enough to be seen on x-ray. But when symp- 
toms develop, the area of atelectasis can be 
seen, and, if the medical profession maintains 
a high index of suspicion, the diagnosis should 
be obtained at that time. So frequently, how- 
ever, the patient is given antibiotics to treat 
the infection in the area of atelectasis, and 
that area may even clear somewhat on the 
x-ray film, only to recur some months later. 
Approximately a third of our patients have 
been treated for virus pneumonia before 
reaching us, usually after some delay. I do not 
pretend that the differential diagnosis is al- 
ways easy, but at least such a patient should 
be regarded as a suspect for cancer and studied 
carefully. There would seem to me to be very 
little doubt that the over-all five year survival 
can be increased if we in the medical profes- 
sion will increase our index of suspicion in 
regard to the so-called virus pneumonia. 

It must be readily admitted that many pa- 
tients with carcinoma of the lung are inoper- 
able at the time the first symptoms occur, and. 
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in fact, that in many instances the first symp- 
tom is that of the metastasis rather than of the 
disease itself. That does not alter the fact that 
there are many patients in whom ample time 
is allowed for the diagnosis and the treatment 
of the disease in order to obtain a cure. and it 
is up to us in the medical profession to see to 
it that we do our part for the patient with that 
type of cancer. 


Comment by Dr. Garland: 


It is correct to say that when primary bron- 
chial carcinoma is confined to a lobe of the 
lung, surgical removal results in a high cure 
rate. However, the biologic fact is that most 
primary carcinomas of the lung, at time of 
detection, are no longer confined to a lobe. 
Incidentally, it should be noted that there is a 
threefold increase in volume of a lung tumor 
when the diameter increases from 1 to 2 cm. 
Therefore, a tumor of 2 cm. in diameter tends 
to be a more hazardous lesion than one which 
is 1 cm. in diameter, and the phrase “1 or 2 
cm. in size” covers a rather large territory. 

The information presently available does 
not indicate that four or five asymptomatic 
carcinomas may be discovered in every 10,000 
chest x-rays. If this were true, it would equal 
a rate of approximately 45 per 100,000 per- 
sons examined, or more than twice the actual 
prevalence rate of this disease. Undoubtedly, 
this statement should have read “four or five 
per 100,000 chest x-rays.” 

By adroit combination of clinical, labora- 
tory and radiologic evidence, the differential 
diagnosis of coin lesions or solitary pulmo- 
nary nodules in persons under 45 can be cor- 
rectly established in a large percentage of 
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cases. In men over 45, the prevalence of pri- 
mary bronchial carcinomas increases stead ily; 
in such persons prompt surgical exploration 
and removal is undoubtedly a wise step in 
suitable cases. 


Comment by Dr. Johnson: 


It is not surprising that the end results of 
survey-detected bronchogenic carcinoma have 
not been greatly different than the group as a 
whole. It has been our experience that a great 
many so-called survey-detected lesions have 
been found in patients who took part in the 
survey because they had symptoms. 

The term “routine chest x-ray” should be 
applied only when the patient is asymptomatic 
as far as his chest is concerned. It is of great- 
est value in picking up the solitary nodule not 
close enough to the hilus to involve a major 
bronchus or large enough to produce symp- 
toms in the periphery. We in the medical pro- 
fession have a real responsibility in strongly 
advising the removal of this lesion without de- 
lay. In the absence of calcification character- 
istic of an inflammatory lesion, such solitary 
nodules have proved to be malignant in about 
40 per cent of the cases. Moreover, such le- 
sions can be removed by lobectomy in most 
instances; and, as Davis and others have 
shown, a 75 per cent five year survival rate is 
achieved as opposed to the 8 per cent five year 
survival rate for the group of carcinoma of 
the lung as a whole. The data could hardly be 
more clear-cut on the value of early radiologic 
diagnosis. The pity is that so many doctors, 
when presented with such a solitary nodule 
picked up on a routine chest film, want to 
wait and watch it grow. 
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Theory and Use of Antibiotic Combinations 


PART 1: LABORATORY ASPECTS 


The following abstracts were prepared from papers presented at the Brook 
Lodge Invitational Symposium, held at Kalamazoo, Michigan, and sponsored by 
The Upjohn Company. Devoted to a discussion of the theory and use of anti- 
biotic combinations, these abstracts will be published in a two part series repre- 
senting the laboratory and the clinical aspects of the subject. 


Combined Antibiotic Action: 
In Vitro Study Technics 


I seeking additive or 
synergistic pairs of an- 
tibiotics one may use 
various methods. When 
drug diffusion through 
agar is employed (e.g., 
multiple disks, wells) 
combined bacteriostat- 
ic effects may appear. 
The size of inhibition 
zones is a function of 
diffusibility of drugs in 


JANET B. GUNNISON AND E. JAWETZ* 





JANET B. GUNNISON 


agar rather than of bacterial sensitivity and 
reflects the effect of the single drugs rather 
than any combined action. Although replica 
plating will show bactericidal effects, it is dif- 
ficult to determine death rates. 


*Department 


ter, San Fran o, California. 


October 19 


{ Microbiology, University of California Medical Cen- 


Tube dilution tests, exposing bacteria to 
antibiotics in broth and comparing the mini- 
mal inhibiting concentrations of single drugs 
with those of pairs, are relatively unselective. 
Many pairs show some degree of additive bac- 
teriostatic action. 

Determination of bacterial death rates by 
periodic plate counts of large populations (10° 
to 10° per milliliter) exposed to single or 
paired drugs in broth may show addition, syn- 
ergism or occasionally antagonism. One type 
of synergism is an increased early bactericidal 
rate exceeding that with either single drug in 
concentrations double those used in the com- 
bination. Such tests correlate well with certain 
therapeutic results in animals’ and man. 

Simplified bactericidal tests using two con- 
centrations of each drug in broth followed by 
subculture on agar, with no attempt to deter- 
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mine minimal doses or exact death rates, some- 
times detect combined effects not predictable 
from tests with single drugs.” Bactericidal tests 
may be valuable in endocarditis, meningitis, 
osteomyelitis, acute pyelonephritis, and infec- 
tions in persons with impaired antimicrobic 
defenses (infants, patients receiving cortico- 
steroids). 

There are no fixed, predictable synergistic 
pairs of antibiotics. A pair synergistic against 
one strain of bacteria may be indifferent or 
even antagonistic to another. 

Novobiocin was shown to have an additive 
bactericidal effect against staphylococci re- 
sistant to single antibiotics when combined 


with bacitracin or neomycin, although ecrly 
bactericidal rates were not accelerated; peni- 
cillin and novobiocin did not show a combined 
action. Whereas resistant variants appevred 
after one exposure to subinhibitory amounts 
of novobiocin, addition of neomycin or }vaci- 
tracin prevented this, suggesting that novo- 
biocin should not be employed alone in staphy- 
lococcal infection. 


REFERENCES 
1. Jawetz, E. and Gunnison, J. B.: An experimental basis of com 
bined antibiotic action. (Report to Council on Pharmacy and 
Chemistry.) J.A.M.A. 150 :693-695, 1952. 
2. Jawetz, E., Gunnison, J. B., Coreman, V. R. and Kempe, H. 
C.: A laboratory test for bacterial sensitivity to combinations of 
antibiotics. Am. J. Clin. Path. 25:1016-1031, 1955. 


Tetracycline-Novobiocin-Nystatin 


Combination in Amebiasis 


HARRY SENECA* 


Tue synergistic in- 
hibitory effect of peni- 
cillin and streptomycin 
on cultures of Enda- 
moeba histolytica was 
first reported in 1949 
by Seneca, Henderson 
and Harvey.’ The com- 
binations of tetracy- 
cline and oxytetracy- 
cline, tetracycline and 
carbomycin, and oxy- 
tetracycline and carbomycin also were shown 
to exert inhibitory synergistic effect on Amoe- 
ba cultures.” Loughlin and Mullin’ obtained 
90 per cent cures in chronic amebiasis with 
the combination of oxytetracycline and car- 
bomycin and 70 per cent cures with oxytetra- 
cycline alone. Watt and Vandergrift* reported 
synergism of polymyxin D and circulin. An- 
derson and co-workers’ observed synergism 
in the dual combination of fumagillin and 
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erythromycin or fumagillin and neomycin, but 
in human amebiasis the therapeutic effect of 
fumagillin was enhanced while erythromycin 
effect was somewhat depressed. In vitro syner- 
gism also has been reported in the combina- 
tions of bacitracin and polymyxin, anisomycin 
and tetracycline, and anisomycin and oxy- 
tetracycline.® 

In the present study the minimal inhibitory 
concentration (MIC) in 1 yg. per milliliter of 
nystatin, novobiocin and tetracycline was de- 
termined using the standard E. histolytica cul- 
tures and an inoculum of 25,000 trophozoites 
from 48 hour old cultures: novobiocin, 416.66: 
nystatin, 833.33; tetracycline, 52.08. The MIC 
of equal concentrations by weight of combina- 
tions of the three antibiotics was also deter- 
mined, and the ratio of increase in antibac- 
terial effect: 

Novobiocin and nystatin: MIC, 833.33: 
novobiocin depressed twofold. 

Novobiocin and tetracycline: MIC, 15.52: 
novobiocin enhanced thirty-twofold, tetracy- 
cline enhanced fourfold. 
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\ystatin and tetracycline: MIC, 15.52; ny- _ bination of novobiocin, nystatin and tetracy- 


statin enhanced sixty-fourfold, tetracycline en- _ cline, unless those organisms become resistant 


hanced fourfold. to the antibiotics. We recommend this com- 


Novobiocin, nystatin and tetracycline: MIC, __ bination in treatment of bacterial and amebic 
9.76: ratios of enhanced effect, 85.33, 170.66 __ infections because it is synergistic on cultures 
and 10.66, respectively. of bacteria as well as Amoeba. The antibac- 

Thirteen patients with chronic intestinal terial effect of tetracycline was enhanced two- 
amebiasis were treated with 250,000 units fold to one hundred and twenty-eightfold.* 


nystatin plus 250 mg. tetracycline four times 
daily for 10 to 12.5 days. Twenty-four patients 


received 250 mg. novobiocin plus 250 mg. oe 
tetracycline four times daily for 10 to i235 1. Seneca, H., Henverson, E. and Harvey, M.: Synergistic effect 
on ‘ : ee . 9c of penicill plus streptomycin on cultures of E. histolytica. Am. 
days. Another 13 patients were given 250 mg. Mma 
novobiocin plus 250.000 units nystatin plus 2. Seneca, H. and Bercenpant, E.: Synergistic amebacidal effect 
er “ “ z é of tetracycline or oxytetracycline and carbomycin. Am. J. M. Sc. 
250 mg. tetracycline four times daily for 10 228 :16, 1954. 
fo] 
D) = | O f } ‘ | 3. Loventum, E. H. and Muti, W. G.: The treatment of amebiasis 
to ] 0 € ays. ne of the 24 who received novo- with combined oxytetracycline and carbomycin. In: Antibiotics 
1001 ‘ « 101; « P 4 Annual. New York, Medical Encyclopedia, Inc., 1955, p. 942. 
biocin and tetracycline had a relapse or rein- 4. Watt, J. Y. C. and Vanpercrirt, W. B.: Laboratory observa- 
tection: the remainder have been free of clini- tions on the action of chlortetracycline, circulin and polymyxin 


e e B, D and E on E. histolytica. J. Lab. & Clin. Med. 36:741, 1950. 
cal symptoms and parasites for nine months. 5 


5. Anperson, H. H., Netson, T. L., Hrenorr, A. R. and Fisa, 


Theoretically, superinfection with Micrococ- cane yng es ecg pte agp ec ee 
6. Seneca, H.: Antibiotics and antibiotic combination in amebiasis. 
cus pyogenes var. aureus or Candida albicans Am. J. Digest. Dis. 22:247, 1955. 


—___.: Antiamebic and antibacterial synergism of tetracycline, 
nystatin and novobiocin. Am. Pract. & Digest Treat. 7-1827, 1956. 


or both is not expected with the triple com- 


In Vivo Synergism Study Methods 
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Pai ROBERT M. McCUNE, JR. 
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na- 
cin Recent methods for tervals after infection. Different organs were 
XY- the study of the behav- removed, measured and homogenized. 
ior of total populations Culture media were inoculated with meas- 
ory of microorganisms in ured aliquots of the tissue homogenates or ap- 
r of various tissues of the propriate dilutions thereof; colony counts were 
de- infected host are sufh- made after suitable periods. The organ size, 
cul- ciently precise for ap- various dilution factors, and colony counts 
vites plication in critical were used to calculate the number of bacterial 
60: evaluation of anti- units per milliliter of tissue. These were ex- 
MIC microbic influence of pressed graphically by plotting the logarithms 
pina- drugs. We have applied ROBERT M. of the bacterial populations as a function of 
eter- them in a study of ani- MCCUNE, JR. time. The fate of the microorganisms in dif- 
ibac- § mals infected with ferent tissues could thus be appreciated, both 
either tubercle bacilli or staphylococci. in the natural course of the infection and un- 
3.33; The tests involved the intravenous inocula- der the influence of various experimentally in- 
tion of mice with known numbers of bacteria duced variables. 
5.52: § ad the sacrifice of subgroups at various in- Examples of the use of this microbial enu- 
a meration technic in evaluation of antimicrobic 
ol University Medical College, New York, New York. —~~—S rugs or combinations of drugs include (1) 
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measurement of slight but significant differ- 
ences between synergistic or antagonistic ef- 
fects of two drugs administered concurrently, 
(2) determination of qualitative as well as 
quantitative diverse microbial census patterns 
in different tissues of the same animals, (3) 
development of an experimental model suita- 
ble for the study of latent infections, and (4) 
correlation of the pattern and timing of emer- 
gence of drug-resistant bacterial variants with 
the time that neutralization of drug effective- 


ness occurs, as reflected by an increase in total 
microbial census. 

It is suggested that this method of quan- 
titating experimental infections is a useful sup- 
plement to, and possibly has some advantage 
over, other systems for measuring the influ- 
ence of therapeutic regimens. It is thus con- 
sidered particularly helpful in studying the 
combined use of therapeutic agents, when it 
is desirable to measure critically the enhanc. 
ing or antagonistic effect of the second drug. 


Possible Mechanics of Multiple Drug 


Influence on a Single Infection 


WALSH McDERMOTT* 


Use of two drugs to- 
gether in treatment of 
an infection could en- 
hance the total anti- 
microbic effect during 
a particular unit of 
time, prolong anti- 
microbic activity, or 
prevent degradation or 
too rapid elimination of 
one of the drugs. 

Enhancement of to- 
tal effect presumably could occur either by in- 
capacitation of a larger portion of the total 
number of microbes or by exertion of a more 
drastic influence on essentially the same num- 
ber of microbes. Either action conceivably 
might lead to prolongation. A priori, it seems 
more likely that a widening of the influence to 
embrace more members of the population, 
rather than intensification of that influence, 
would slow the emergence of drug resistance 
and prolong drug effect. 

An ideal drug combination would affect all 
or almost all of the microbial population in 
such a way that the cells would remain fully 
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susceptible to the other drugs. Enhanced ac- 
tion on just some of the microbes actually 
might ‘speed the emergence of drug-resistant 
microbes. I believe we actually saw evidence 
of this in the early days of use of high doses 
of streptomycin in tuberculosis. 

We might also speculate that antagonism 
between two drugs in the metabolic systems of 
the parasite might not necessarily be disad- 
vantageous. A weak drug which slows down 
certain metabolic activities of the parasite 
might thus antagonize, so to speak, the action 
of a more powerful drug which depends for 
full action on maximal metabolic activity or 
the presence of very young cells. If such a 
weak drug were taken up by all or almost all 
the cells regardless of their physiologic state 
at the moment, the total effect in the long run 
might be superior even though antagonism of 
the primary action of the major drug occur 
red. Recent studies in vitro and in mice have 
shown that the same drug may exert differen! 
effects on the same parasite depending © 
whether it precedes, accompanies or follows 
the influence of another drug. 

The parasite in vivo shows widely dissim!- 
lar behavior with respect to drug susceptibility 
depending on its environment—organ, tissue. 
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intracellular location, inflammatory lesion, and 
presence of other antimicrobic drugs. It is be- 
coming more and more evident that these en- 
vironmental factors are responsible for altera- 
tions in drug susceptibility. Of course, at any 
one time, in an infected animal, one collec- 
tion of parasites may be behaving in one way 
and another in some other way, and these be- 
havior differences are reflected in differences 
in drug susceptibility. 

Sufficient information is available to indi- 
cate that in certain highly particularized cir- 
cumstances, combined administration of two 
antimicrobic drugs may enhance or prolong 
their effectiveness; however, clinical confirma- 
tion of beneficial effects of multiple drug ther- 
apy is remarkably scant. Increased effective- 
ness of two drugs has been cited in malaria 
and in Brucella, enterococcal and _ tubercle 
bacilli infections. All of us recommend and 
employ multiple drug therapy in staphylococ- 
cal infection; however, convincing evidence of 
the superiority of this therapy over single 
drugs is lacking. 

It is interesting that in all three of the bac- 
terial infections just mentioned, streptomycin 
is one of the two drugs. The parasitic environ- 





ment influences streptomycin even more than 
most drugs. The drug may be effective against 
a particular species in a particular environ- 
ment and ineffective against an allegedly sus- 
ceptible parasite of another species in the same 
environment. 

The paucity of examples of superiority of 
multiple drug therapy and the prominence of 
streptomycin in the few which exist suggest 
that superior antimicrobic effectiveness with 
drug combinations is a highly specific, spe- 
cialized phenomenon, to be expected only with 
certain microbial species and certain drugs, 
and not with the same drug pairing and an- 
other parasite even though the parasite may 
be susceptible to both drugs. If this reason- 
ing is correct, we should concentrate our ef- 
forts on defining the behavior of individual 
microbial species in different artificial environ- 
ments and their susceptibility to various drugs 
in those various environments. In short, we 
should devote much less effort to testing mul- 
tiple drug combinations in standard media 
under “physiologic conditions” and should de- 
fine the behavior of the individual microbial 
species under various conditions simulating 
their environment in vivo. 


Resistance to Antibiotic Combinations; 
Laboratory and Clinical Studies 


MARK H. LEPPER* 


We conducted a study of the use of com- 
bination therapy to delay the accumulation of 
antibiotic-resistant staphylococci, employing 
novobiocin, 30 mg. per kilogram of body 
weight per 24 hours, and spiramycin, 100 mg. 
per kilogram of body weight per 24 hours. 
We selected these drugs because preliminary 
surveys at the hospital showed a minimal num- 
ber of strains that were resistant to either drug 
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and no strains that were resistant to both of 
them. 

We employed the combination as routine 
therapy for practically all patients who re- 
ceived antibiotics. In spite of the fact that no 
patient received either drug alone, by the end 
of two months novobiocin-resistant strains be- 
gan to accumulate; by three months spiramy- 
cin-resistant strains also appeared. Some of 
the strains were resistant to both antibiotics. 
By the end of six months 20 per cent and 30 
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per cent of the isolates 
were spiramycin-resist- 
ant and novobiocin- 
resistant, respectively. 
Despite the failure to 
prevent accumulation 
of resistant strains, this 
occurred somewhat 
later than had been the 
case previously when 
spiramycin was used 
alone (only six weeks 
were required for accumulation of a similar 
percentage of resistant strains to spiramycin 
alone). At the same time that the spiramycin- 
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resistant strains increased, erythromycin-resist- 
ant strains also increased. 

It is of interest that all the resistant strains 
accumulated in patients and personnel who 
were not receiving the drug themselves. Most 
of the resistant strains were isolated from pa- 
tients who were hospitalized for long periods 
of time. 

Clinical response to this drug combination 
was satisfactory in most of the common pyo- 
genic infections, but the successful elimina- 
tion of other pathogenic organisms besides the 
staphylococci from the nose and throat was no 
greater than with single antibiotics of other 
types or spiramycin alone. 


Synergism and Resistance Development 
to Combined Antibiotics 


LIONEL E. RHULAND* 


Er is apparent from 
the preceding state- 
ments and from numer- 
ous reports in the lit- 
erature that there are 
many methods for de- 
termining synergism 
and an equal number 
of definitions of syner- 
gism itself. 

We have been pri- 
marily interested in an- 
tibiotic combinations that might have some 
real potential in clinical medicine. Therefore 
we first established a very vigorous definition 
of synergism and then subjected synergistic 
combinations to several test methods involv- 
ing different principles. 

Our definition of synergism is “that com- 
bination of antibiotics giving complete inhibi- 
tion of growth at a level fourfold better, in a 
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twofold dilution test, than either drug alone.” 
Actual growth data were obtained with an 
automatic recording nephelometer. 

It was apparent that the combination of 
novobiocin and penicillin is synergistic for 
Micrococcus pyogenes var. aureus, both ae- 
cording to our criteria and based on tests em- 
ploying the method of Kirby et al. There was 
quite clear evidence of good bactericidal ae- 
tivity. We demonstrated synergism of novo- 
biocin-penicillin against penicillin-resistant . 
pyogenes var. aureus, Proteus rettgeri and P. 
vulgaris. 

In studies with streptococci the novobiocin- 
penicillin combination exerts a considerable 
effect on the lag phase of the test organism. 
Viable cell counts demonstrated that this was 
not an initial bactericidal effect. Obviously 
this phenomenon could be advantageous in 
the host, and in vivo studies showed that the 
novobiocin-penicillin combination is more ef 
fective than either drug alone; it was also more 
effective in an experimental streptococcal it- 
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fection than the penicillin-streptomycin com- 
bination. Similar results were obtained against 
Diplococcus pneumoniae. 

Another important aspect of antibiotic com- 
binations is their effect on the rate of develop- 





ment of resistant strains. We studied the re- 
sistant patterns of M. pyogenes var. aureus to 
novobiocin-tetracycline and novobiocin-peni- 
cillin combinations, obtaining the resistant 
cultures by serial transfer in the usual manner. 


Classification and Evaluation 
of Combined Antibiotic Activity 


EDWARD R. GARRETT* 


Two important prob- 
lems are the exact defi- 
nition and logical clas- 
sification of terms to 
describe combined 
drug action, and the 
proper choice of re- 
sponse to evaluate com- 
bined drug action in 
vitro. 

The “additivity” and 
“indifference” of one 
author may be the “synergism” of another; 
the “indifference” of one may be the “antago- 
nism” of another. A simple, logical terminology 
consistent with literature usage and helpful in 
deciding on the advantages and mechanisms 
of drug combinations may be based on two 
apriori postulates of expected action: “additiv- 
ity,” where the combination response is addi- 


EDWARD R. GARRETT 


tive with respect to the separate responses, 
and “drug equivalence,” where the drugs act 
in the same manner with the same dose-re- 
sponse curves and differ only in the weight of 
a therapeutic unit. If the response of equiva- 
lent drugs increases or decreases with dose, 
combined drug response is more or less than 
additive, respectively. Only if the response of 
equivalent drugs is linear with dose can com- 
bined drug response be expected to be addi- 
tive. The latter would be unusual in experi- 
mental work. 
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A logical classification of combined drug 
response based on fulfillment or nonfulfillment 
of these postulates would be: “less than addi- 
tive” (group 1), “additive” (group 2), and 
“more than additive” (group 3). The three 
categories in each group would be: “less than 
equivalent” (A types), “equivalent” (I types), 
and “more than equivalent” (S types). 

This classification has certain conveniences. 
For example, if the response-equivalent doses 
are equal in cost, all S types are more eco- 
nomical used as the combination and all A 
types as the single drug. It is highly probable 
that all I types have the same mechanism of 
action, whereas S and A types must differ; in 
the former, alternate metabolic pathways may 
be blocked; in the latter, the drugs may com- 
pete or they may form inactive compounds or 
complexes. 

In regard to proper choice of an in vitro re- 
sponse of microorganisms to drugs, “minimal 
inhibitory concentration” methods have been 
criticized as not permitting adequate descrip- 
tion of combined drug action compared with 
the action of the drugs used separately. Ad- 
ditivity of kill is not the same as additivity of 
rates of kill. Additivity of rates of kill can ex- 
plain mathematically the combined drug ac- 
tivities attributed to extraordinary interactions 
above that expected from qualitative inter- 
pretation of rate curves from the single drugs. 

Procedures are suggested which should per- 
mit quantitative evaluation of rates of kill and 
growth inhibition of microorganisms by anti- 
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biotics without the confusion of induction 
periods. These procedures may permit quanti- 





tative prediction of combined drug action on 
rates of bacterial growth, inhibition and death. 


Panel Discussion; Summary 


HARRY F. DOWLING* 


Tue panel was unable 
to evolve a definition of 
in vitro synergism that 
would satisfy everyone. 
The term synergism 
used without any defi- 
nition was therefore 
considered meaning- 
less. It was suggested 
that every investigator 
define what he means 
when he uses the term. 
Further, if two antibiotics do not act by the 
same mechanism it may be impossible to de- 
vise an in vitro test that will measure the effect 
of their combination used clinically. The panel 
concluded that much more work is needed on 
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in vitro tests of synergism and that investiga- 
tors should attempt to eliminate as many varia- 
bles as possible in devising their tests. 

It was generally concluded that the in vitro 
tests which have been studied up to the pres- 
ent time have correlated very poorly with clini- 
cal results. The best results have been obtained 
by measuring the decline in the numbers of a 
strain of enterococcus when exposed to peni- 
cillin, streptomycin or a combination of peni- 
cillin and streptomycin and comparing this 
with the outcome in a patient with enterococ- 
cal endocarditis. Even here the correlation is 
not perfect. The correlation is much poorer in 
infections due to Brucella or Staphylococcus. 

The panel also concluded that in very few 
instances indeed has a combination of anti- 
biotics been demonstrated clinically to be su- 
perior to a single antibiotic. 


Part 2 of this symposium will appear in the November issue. 
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80. INFECTIOUS HEPATITIS 


Available evidence indicates that virus A, the etiologic agent of infec- 
tious hepatitis, has a world-wide distribution. The short duration since in- 
fectious hepatitis has been reportable is such that available information has 
resulted mainly from epidemics whose proportions were large enough to 
attract attention. Because of the lack of a suitable laboratory animal, full 
knowledge of the problems associated with the disease is lacking, and evi- 
dence so far indicates a fecal-oral route of transmission. Although epidemics 
of hepatitis due to virus A have resulted from fecal contamination of water. 
milk and food, it is considered that the usual mode of spread is from person 
to person where it is difficult to distinguish epidemiologically among fecal- 
oral, oral-oral and some form of direct contact. 


J. R. A. Davis, An outbreak of infectious hepatitis in two Arctic villages, 
| New England Journal of Medicine, May 9, 1957, pp. 881-884 
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CLINCAL STUDY 





Treatment of Nausea and 


Vomiting of Pregnancy 


With Chlorpromazine 


A REPORT OF 100 CASES 


CHARLES LEAVITT SULLIVAN* 


Saint Elizabeth’s Hospital, Boston 


Tue golden opportu- 
nity for the obstetri- 
cian to establish good 
rapport with his pa- 
tients, an alliance which 
pays rich dividends 
throughout pregnancy 
and especially during 
labor, comes early in 
their relationship and 
concerns nausea and 
vomiting of early preg- 
nancy. Successful treat- 
ment of these common complaints establishes 
a high level of patient confidence. 

The problem of nausea and vomiting of 
pregnancy does not have a ready solution, as 
attested to by the fact that 74 articles offering 
therapeutic answers were cited in Excerpta 
Medica for the years from 1948 through 1955. 

Chlorpromazine (THORAZINE®}+) was used 
in 100 cases for the control of nausea or 
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vomiting, or both, of early pregnancy. It has 
been estimated':* that between 50 and 80 per 
cent of all pregnant women have these symp- 
toms early in gestation. The 100 women who 
received the drug were selected from a series 
of 1,012 consecutive private patients. Selec- 
tion was made simply on the basis of failure 
of the time-honored approach to the problem 
—namely, increased rest, frequent carbohy- 
drate feedings, adequate bowel control, and 
simple reassurance. Thus the therapeutic in- 
cidence of the syndrome, the proportion in 
which conservative therapy failed and the 
patients required definitive treatment, was 
roughly 10 per cent. 

There are widely divergent opinions as to 
what constitutes nausea and vomiting of preg- 
nancy, and therefore an attempt was not made 
to divide the cases into mild, moderate and 
severe categories; it is difficult enough to 
evaluate objectively symptoms which so com- 
monly are purely subjective. Hyperemesis 
gravidarum was diagnosed in 7 of the 100 
cases, an over-all incidence of 1 in 144 preg- 
nancies or 0.6 per cent of the total of 1,012 
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cases. This diagnosis was made only if hos- 
pitalization was necessary for sustenance and 
equilibration of fluids and electrolytes. It is 
possible that without successful treatment a 
higher percentage of cases would have fallen 
in this category. At the Boston Lying-In Clinic 
the diagnosis of hyperemesis gravidarum was 
made in 198 of 31,101 cases during a 13 year 
period from 1942 through 1954, an incidence 
of roughly 1 in 150. 

Psychic and somatic factors were equally 
balanced in this series, in that there was no 
apparent relationship between parity and the 
need for definitive therapy of nausea and 
vomiting. About 30 per cent of the 1,012 
patients were primigravidas, and this group 
accounted for 28 per cent of the 100 patients 
requiring definitive therapy. 

The 100 patients who received Thorazine 
had had 259 previous pregnancies. The abor- 
tion rate for the current pregnancies was 3 
per cent. This incidence of spontaneous abor- 
tion is roughly one-fourth that encountered 
in 3,027 consecutive private patients (13.8 
per cent). This fact lends credence to the 
already expressed opinion that somatic fac- 
tors, hormonal in origin, are important in the 
production of nausea and vomiting of preg- 
nancy. The excretion curve of chorionic gon- 
adotropin closely parallels the onset and re- 
gression of this symptom complex. 

The onset of nausea and vomiting occurred 
before or during the sixth week following the 
last menstrual period in 40 of the 100 cases, 
and only 12 patients experienced these symp- 
toms initially after eight weeks (table 1). 
Treatment with Thorazine was initiated in 12 
cases before or during the sixth week of preg- 
nancy, and in 92 cases before 10 weeks. Fur- 
ther drug therapy was unnecessary after the 
thirteenth week in 60 cases, and simple sup- 
portive therapy sufficed in 95 by the fifteenth 
week. The drug was administered for four 
weeks or less in 45 cases, and in only seven 
was it necessary to continue its administration 
for more than eight weeks. In general, the 
earlier it was necessary to initiate treatment 
the longer it was necessary to continue it. 

In a symptom complex with components 
from both the psyche and the soma it is im- 
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TABLE 1 


Onset oF NAUSEA AND VOMITING OF PREGNANCY | 
100 Cases Treatep WitH THORAZINE 





WEEKS SINCE LAST NUMBER © 


MENSTRUAL PERIOD CASES 
j 4 
2 17 
6 19 
7 26 
8 22 
9 9 
10 b 





possible to determine which factor predomi- 
nates and how much each contributes. Any 
practical approach to the problem must con- 
sider both factors, and this hinders a critical 
evaluation of any therapy. The “powerful 
placebo” so beautifully described by Beecher,’ 
with its inherent 35 per cent cure rate, cer- 
tainly will contribute to a high percentage of 
therapeutic success in this particular syn- 
drome, which has an admittedly high psychic 
component. 

The -somatic effect is probably a gastro- 
hepatic manifestation of specific changes 
brought about by new and intensified hor- 
monal relationships. The secretory pattern of 
chorionic gonadotropin most closely parallels 
the course of this syndrome. Galli-Mainini‘ 
demonstrated that chorionic gonadotropin was 
four times more potent when injected into a 
hepatectomized toad, implicating the liver as 
the seat of its catabolism. 

The exact somatic cause of nausea and 
vomiting of pregnancy is not known, and be- 
cause of the high psychic component, which 
is well illustrated by the high cure rate of 
simple supportive measures, it is rational to 
expect that an approach directed toward the 
central nervous system would be most effec- 
tive. It is not to be expected that a powerful 
drug would be without substantial side effects. 
and therefore any such drug should be given 
to carefully selected patients and used as 
sparingly as possible. 

It is believed that Thorazine acts on the 
higher neural centers in the general area of 
the diencephalon. Its action is selective in that 
it inhibits the chemoreceptor trigger zone of 
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TABLE 2 
[)oSAGE SCHEDULE AND RESULTS OF TREATMENT OF 
NAUSEA AND VOMITING OF PREGNANCY WITH 
THORAZINE IN 100 Cases 





TABLE 3 
INCIDENCE OF SOMNOLENCE IN RELATION TO 
DosaGE OF THORAZINE IN NAUSEA AND 
VoMITING OF PREGNANCY 





DAILY DOSE NUMBER OF 





| MILLIGRAMS) PATIENTS FAILURES 

20 1 0 
30 10 0 
40 36 " 
50 5 1* 
80 22 0 

100 7 0 

150 6 0 

200 13 6 





*Satisfactory results obtained by increasing dose. 


the hypothalamus and the reticular substance.” 
Because inhibition of activity in this region 
affects many psychic and physiologic processes 
integrated with the central, autonomic and 
endocrine systems, Thorazine should provide 
an ideal therapeutic approach to the problem 
of nausea and vomiting of pregnancy. 

Dosage of the drug varied throughout the 
study, at the start because the effective dosage 
schedule in this condition was not known and 
later as a minimal effective dose was sought 
and determined. The results indicate that the 
optimal dosage for the control of nausea and 
vomiting of pregnancy is 40 mg. daily in di- 
vided doses. Dosage may be increased or de- 
creased as indicated, and obviously, as with 
any powerful pharmaceutic agent, the drug 
should be omitted as soon as the primary ob- 
jective of its use is achieved. 

Ninety-two of the 100 patients obtained re- 
lief of symptoms at the initial dosage level 
of Thorazine (table 2). In two cases it was 
necessary to increase the initial dosage to ob- 
tain an effective result. One of these patients 
did not respond to 40 mg. daily in divided 
doses, but total relief followed the adminis- 
tration of double that amount. In the other 
case, an increase of 50 mg. daily, from 150 
to 200 mg., brought complete relief. Two of 
the patients who received 200 mg. daily did 
hot respond to treatment; both had nausea 
but not vomiting. The maximal daily dosage 
was 200 mg. in divided doses, and there were 
four patients who had both nausea and vomit- 
ing who did not respond to the drug at this 
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DAILY DOSE NUMBER OF 


( MILLIGRAMS) PATIENTS SOMNOLENCE 
20 ] 1 
30 10 0 
40 36 3 
50 5 1 
80 22 4 
100 7 4 
150 6 4 
200 13 7 





dosage level. In all these cases the symptoms 
appeared at the sixth week of pregnancy. 

In view of the site and mode of action of 
this drug one would expect protean side ef- 
fects aside from the specific purpose of its 
use. This was true in this series; 34 patients 
had substantial extraneous side effects which 
required patient-physician consultation and 
reassurance. 

Two patients were stimulated by the drug. 
Both had nausea and vomiting and both re- 
sponded to treatment at a dosage level of 40 
to 200 mg. daily. 

Seven patients complained of vertigo, which 
was eliminated in each case by lowering the 
daily dosage, at the same time maintaining 
control of the nausea and vomiting. Four of 
these patients received more than 100 mg. 
daily, the range being 30 to 150 mg. 

One of the earliest, generally unrecognized 
and totally disregarded symptoms of early 
pregnancy is a state of lethargy which is read- 
ily confused with fatigue, especially in multip- 
aras. Patients will earnestly request iron or 
vitamins to combat it. This sense of lethargy 
is a far more accurate presumptive and prob- 
able sign of pregnancy than many of the more 
commonly accepted criteria. It is a generalized 
manifestation of the atony of pregnancy and 
has its psychic component. Its clinical appear- 
ance closely parallels the onset of nausea and 
vomiting, and generally a feeling of well-being 
replaces it at about 16 weeks. Although it is 
natural and protective in character, it is not 
well understood and patients never accept it. 
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It does not enhance the efforts of the average 
housewife in her daily work. 

One would expect that the superimposition 
of drug therapy which is in effect a pharma- 
ceutic mesencephalotomy affecting brain areas 
involving the lethargy syndrome®’‘ on such a 
physiologic state would intensify this natural 
pregnancy response. It is not surprising, then, 
that 25 per cent of the patients complained 
of somnolence or an intensification of this 
pregnancy inertia. Benaron and associates* 
reported that 44 per cent of a group of pa- 
tients for whom this drug was similarly used 
in dosages from 30 to 150 mg. daily com- 
plained of drowsiness. In this series its oc- 
currence was proportionate to the amount of 
the drug used daily, and lowering the daily 
dosage controlled the symptom in all cases 
(table 3). It is noteworthy that this complaint 
was far more common in multiparas than in 
primiparas. Although it has been stated that 
Thorazine has a hypotensive effect, especially 
in combination with other sedatives, such an 
effect was not noted in this series. 

A discussion of the use of Thorazine would 
not be complete without mentioning the bile 
stasis jaundice ascribed to its use.’ Evidence 
presented to date indicates that in the more 
than seven million patients who have had 
Thorazine therapy the over-all incidence of 
this complication is low, regardless of indi- 
cations for its administration, mode of ad- 
ministration or dosage. The basis for the com- 
plication has been postulated as a sensitivity 
reaction, occurring with a single 50 mg. dose’® 
or with extended use of high dosage sched- 
ules. The incidence apparently varies with 
the mode of use of the drug—from none with 
short-term, small-dose schedules, to 0.8 per 
cent for courses longer than one week, to 1.4 
per cent for high-dose psychiatric use over 
extended periods."' In this series every effort 
was made to keep the patients well hydrated 
and the liver fortified with a high carbohy- 
drate intake. There were no cases of jaundice 
or evidence of anicteric liver involvement.’* 

Agranulocytosis, dermatologic reactions 
and extrapyramidal symptoms have been re- 
ported with the use of this drug, but these 
complications were not seen in this series. 
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Summary 


1. On the basis of optimal somatic and 
psychic care, 10 per cent of obstetric patients 
will require definitive therapy for nausea or 
vomiting, or both, of pregnancy. 

2. The incidence of hyperemesis gravidarum 
is roughly 0.6 per cent (1 in 150). 

3. The abortion rate for patients requiring 
drug therapy for nausea and vomiting of 
pregnancy is about one-fourth that for pa- 
tients not needing such definitive treatment. 

4. In 95 per cent of cases the problem, be- 
ginning early, will resolve itself by the fif- 
teenth week of pregnancy. 

5. The effect of the “powerful placebo” is 
an important factor in the success of any 
therapeutic regimen. 

6. The syndrome of nausea and vomiting 
of early pregnancy can be controlled, in the 
majority of cases, with 40 mg. of Thorazine 
daily in divided doses. By using the smallest 
possible effective dose one can minimize the 
side effects of the drug. 

7. One hundred patients were treated with 
Thorazine for control of nausea and vomiting 
of pregnancy, without serious untoward ef- 
fects. The tranquilizing effect of the drug may 
have been a factor in the low abortion rate 
in this series. 
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Case Report and Discussion 


Dk. cLirForRD w. sMITH (attending physi- 
cian, internal medicine): A 63 year old man 
who worked as a paint mixer entered this hos- 
pital in September 1955 with ankle edema and 
abdominal enlargement of 10 days’ duration. 
He had noticed an increased tendency to 
bruising. He had a 35 year history of constant 
exposure to paint, carbon tetrachloride, ace- 
tone and benzene, with few safety precautions 
until the past five years. It is stated that he 
had a “limited alcoholic intake” and an “ade- 
quate diet.” 

(Alcohol intake usually is “limited” only 
by the truthfulness of the patient and the per- 
sistence of the examiner, and as far as an 
“adequate” diet is concerned you will see pa- 
tients who are quite cachectic but who state 
that on the previous day they ate far more 
than you did. Exposure to carbon tetrachlo- 
ride, acetone, benzene and lead in a case in 
which liver disease subsequently develops 
makes it necessary to consider the hepatotoxic 
eflects of these substances. I think we can dis- 
miss acetone and lead without further com- 
ment. As for benzene, experimentally it can 
produce fatty changes in the liver: to my 
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knowledge these are the only changes pro- 
duced, and clinically one is unable to correlate 
exposure to benzene with severe liver disease. 
Effects of exposure to benzene on the marrow 
are early and severe, and since this patient 
did not have such manifestations I think we 
can eliminate benzene as a contributing fac- 
tor. Carbon tetrachloride is an entirely differ- 
ent problem. Experimentally it can produce 
fatty changes in the liver, cirrhosis, fibrosis 
and even liver carcinoma; so it certainly could 
produce chronic and fatal liver disease. A 35 
year exposure to carbon tetrachloride in the 
case of a man in whom symptoms of liver dis- 
ease did not develop until approximately four 
years before his death merely illustrates the 
individual differences in susceptibility to this 
substance. ) 

The patient was hospitalized elsewhere in 
1941 because of neurologic manifestations. 
About 20 years previously he had been treated 
for an unknown type of venereal disease. Ex- 
amination of spinal fluid at that time (1941) 
revealed a positive serologic reaction and a 
positive protein reaction, and he received anti- 
syphilitic therapy for three years. 

(I think we can assume that the man had 
syphilis—neurosyphilis, with syphilitic activ- 


433 








ity for some time previously, possibly for 20 
years. However, antisyphilitic therapy was 
given for three years beginning in 1941, sug- 
gesting that he received heavy metals and re- 
peated injections of an arsenical, probably 
arsphenamine. So another toxin is added to 
the list, namely, arsenic. ) 

In 1951, four years prior to his final hos- 
pitalization, the liver was enlarged 5 cm. and 
the spleen was enlarged 4 cm. Esophagoscopic 
examination did not reveal varices. He had 
evidence of parerichymal liver disease, with 
jaundice. The nonprotein nitrogen level was 
normal and serologic study at that time gave 
normal findings, so he had had a good result 
from antisyphilitic therapy. A search was made 
for lead in the urine and manifestations of 
lead intoxication in the erythrocytes, with 
negative results. 

(One would like to know the circumstances 
for hospitalization in 1951. The report says 
merely that these things were found: it does 
not say that he was ill, although he must have 
been. We cannot tell whether his was a chronic 
problem and he came in only because some- 
one noticed jaundice or whether he actually 
was symptomatic and the organ enlargement 
was recent. We also do not know that the or- 
gan enlargement receded. If we knew that the 
enlargement of the liver persisted, we would 
have some idea about the chronicity of the 
process and would be able to decide more defi- 
nitely whether this represented chronic liver 
disease with an acute exacerbation or a new 
story compatible with infectious hepatitis. I 
think the information as given would be com- 
patible with either disease and there is no 
way of deciding now. ) 

Four years later he presented a picture of 
severe jaundice with ascites and ankle edema 
which had developed over a 10 day period. 
He did not have pruritus. He had noted mild 
exertional dyspnea, with transient dizziness, 
for three months prior to admission. (Tran- 
sient dizziness at the age of 63 years most 
commonly is secondary to arteriosclerotic 
changes or changes in blood pressure, and the 
exertional dyspnea may have been a manifes- 
tation of cardiac disease or of accumulating 
fluid secondary to liver disease.) Occasionally 
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he noted a small amount of bright red blood 
on the toilet tissue following a bowel move- 
ment. (This is not necessarily related to the 
present situation; it could possibly be associ- 
ated with rectal malignancy, or a manifesta- 
tion of increased portal pressure secondary to 
cirrhosis with portal hypertension. ) 

Physical examination on admission to this 
hospital revealed a severely icteric, elderly 
white man. Vital signs were normal, as was 
the blood pressure. His height was 5 ft. 10 in. 
and he weighed 175 lb. (Considering the fluid 
retention, he must have been cachectic.) He 
had moderate telangiectasia of the entire tho- 
rax and back and palmar erythema. The heart 
was enlarged and apical and aortic systolic 
murmurs were heard but were not propagated; 
there were no thrills. 

(I find it difficult to reach any conclusions 
about the presence of heart disease from this 
description. Assuming he had cardiac enlarge- 
ment with systolic murmurs, and normal blood 
pressure, and that he had had syphilis and 
now had calcification in the aortic arch, it is 
reasonable to suspect the presence of syphilitic 
aortitis, although this would not adequately 
explain the cardiac enlargement. I will not say 
that he had an undetected aortic insufficiency. 
because his diastolic pressure was 70 mm. 
Hg, too high for dynamic aortic insufficiency. 
especially since the murmur was not heard.) 

A thrill was not detected in the aortic area. 
(To diagnose aortic stenosis in the absence of 
the necessary signs such as thrill, diminished 
A,, and so on, in a man who has syphilis of 
the aorta would be going out on a limb too far. 
We might diagnose coronary atherosclerotic 
heart disease, but this would be difficult here 
because there was no evidence of angina or a 
previous myocardial infarction. Further, we 
know that syphilis can produce narrowing at 
the ostia of the coronary arteries which may 
interfere functionally with coronary flow and 
mimic atherosclerotic heart disease. However. 
patients with syphilis and involvement of cor- 
onary ostia usually do not have angina unless 
they have an associated aortic insufficiency. 
since functionally the coronary flow is not 
compromised until the added insult of reduc- 
tion in diastolic flow occurs. Therefore. I will 
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conclude that this patient had coronary athero- 
sclerotic heart disease and assume that it was 
not directly related to the subsequent course 
or to his death.) 

Examination of the abdomen revealed as- 
cites, and this time the liver was enlarged 7 
cm. compared with the 5 cm. enlargement re- 
ported four years earlier. The spleen was 
again down 4 cm., the same as noted four 
years earlier. (Again we do not know the con- 
sistency of the organs. I assume they were 
quite hard, particularly the liver, because the 
liver surface was described as roughly nodular 
on palpation. The latter statement may refer 
to a few scattered, relatively large nodules of 
liver tissue on the surface, with valleys in be- 
tween, or to separation of the surface of the 
liver by bands of connective tissue; I cannot 
tell which was the case. However, I would con- 
clude that it probably represented neoplastic 
involvement. ) 

A chest x-ray showed an enlarged left ven- 
tricle with calcification in the arch of the 
aorta. A barium swallow gave negative find- 
ings for varices, and an upper gastrointestinal 
x-ray series did not reveal any abnormality ex- 
cept the organ enlargement already mentioned. 

Laboratory data included the finding of a 
mild anemia and a dilute urine with a trace 
of albumin, a few cellular elements and—one 
discrepancy—a 1 plus reaction for bile in the 
face of a total bilirubin of 24.4 mg. per cent 
of urobilinogen. (Because of the variations in 
the rate of disappearance of urobilinogen as 
it is collected and determined, I would hesi- 
tate to comment on the findings with a single 
specimen.) The serologic findings were inter- 
mediate. (Whether or not this represented 
residual syphilitic activity 1 do not know. I 
would like to have repeated tests and a quan- 
titative test to see just what the titer was. ) 
The prothrombin time was prolonged by two 
seconds (which is what one generally sees in 
this type of case). The cephalin-cholesterol 
flocculation was 4 plus, thymol turbidity 6 
units, and the alkaline phosphatase 15.5 
Bodansky units. The BROMSULPHALEIN® test 
showed over 40 per cent retention (certainly 
to be expected with as much jaundice as this 
man had—TI don’t know why it was done). 
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The serum albumin level was slightly de- 
pressed (but not as much as one would ex- 
pect in a very persistent, protracted illness, 
so this may give some hint to the duration of 
the final course). The globulin was elevated 
to 4 (in the range one would expect with 
chronic liver disease). Cholesterol was 374 
mg. with about 50 per cent esters. He was 
markedly jaundiced, with a normal nonprotein 
nitrogen and a normal blood sugar level. He 
lapsed into what appeared to be a hepatic 
coma and he died after one month in the 
hospital. 

(I do not intend to go into the liver func- 
tion tests except to say that in this case there 
was the positive cephalin-cholesterol floccula- 
tion that one would expect, with a minimal 
thymol elevation, which may not be signifi- 
cant here. The elevation of the alkaline phos- 
phatase and the cholesterol is important, be- 
cause clinically the patient appeared to have 
far-advanced cirrhosis but there were some 
chemical findings of obstruction. We must now 
decide whether surgical intervention would or 
would not be indicated. The level of the alka- 
line phosphatase is of some help; a single test 
showing an elevation to 15 actually may not 
be important, because the next day it may be 
down to normal and it may stay there. I sus- 
pect that in this case it would be persistently 
elevated, at least on a short-term basis, be- 
cause the cholesterol was high and I think the 
two were related. Frequently in the course of 
cirrhosis we see a period when there appears 
to be intrahepatic obstruction, when the phos- 
phatase and cholesterol levels rise and the 
urobilinogen output in the urine drops to a 
low, and then, after a variable period, the 
test results return toward normal and the pa- 
tient continues to improve. During this period 
the patients may be quite itchy and begin to 
have an obstructive picture, and these are the 
cases that give a lot of trouble. Frequently a 
liver biopsy helps. ) 


Diagnostic Considerations 


Among the possibilities are that this patient 
had Laennec’s cirrhosis and that the exposure 
to toxins was associated with but noncontribu- 
tory to his death; that his was a chronic course 
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and something happened terminally to speed 
it up and he died in hepatic coma. The liver 
may be involved in primary syphilis, but I 
suspect only to the extent that the reticulo- 
endothelial cells in the liver respond as they 
would to any general infection. Data on syphi- 
litic liver disease in the secondary stage are 
meager, but patients may appear to have a 
bout of hepatitis which clears with or with- 
out the use of penicillin. In tertiary syphilis 
the liver is involved by gummas which heal 
in a peculiar pattern, with radiating fibrous 
tissue extending toward the periphery of the 
liver; on healing and contraction they will 
produce the clinical picture of hepar lobatum. 
The pathologic changes they produce inter- 
fere with the blood supply to portions of the 
liver, producing ischemic necrosis and portal 
hypertension, so death from tertiary syphilitic 
liver disease is due to hemorrhage from esoph- 
ageal varices in three-fourths of the cases. It 
is estimated that syphilitic liver disease de- 
velops in about 5 per cent of untreated or in- 
adequately treated syphilitic persons; about 
three-fourths of these persons will die from 
hemorrhage. 

We must consider that this patient had three 
years of antisyphilitic treatment, which prob- 
ably was effective in view of the fact that 
serologic findings reverted to normal. The “in- 
termediate” serologic findings terminally may 
have been only a nonspecific antibody re- 
sponse. Furthermore, Popper has stated that 
more often than not the liver is not palpable 
and the jaundice associated with the terminal 
events is not marked. Obviously it can be se- 
vere and cannot be regarded too generally as 
an indication of the presence or absence of 
syphilitic liver disease. The jaundice report- 
edly is of the parenchymal variety but the 
alkaline phosphatase may be high. Rarely a 
granuloma may involve one of the extrahepatic 
bile ducts with an obstructive form of jaun- 
dice. Based on the three years of treatment 
and the palpable liver, and with statistical 
probability on my side, I prefer to decide that 
the patient did not have syphilitic liver dis- 
ease and to consider other conditions. 

He had three years of arsenical therapy, 
and arsenic and the liver are related in at least 
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three different ways. There is a direct effect « 
arsenic on the liver which generally is delaye:! 
and presumably is related to the relatives of 
arsphenamine, that is, conjugated products or 
metabolic breakdown products of arsphena- 
mine which produce a picture clinically indis- 
tinguishable from viral hepatitis. Usually this 
occurs relatively soon after initiation of ther- 
apy and clears with cessation of the drug. We 
do not know whether or not anything like this 
happened during this patient’s course. 

Another response to the arsenicals may be 
an allergic one, manifested not with the initial 
injection of arsenicals but after a subsequent 
injection, when they may produce a general 
picture of sensitivity such as urticaria, hepati- 
tis, purpura, and focal renal lesions, all of 
which subside. The hepatitis is interesting be- 
cause the picture it produces is obstructive; 
apparently the obstruction is at the level of 
the cholangioles, because they represent the 
shock tissues. 

A third form of liver involvement which 
may occur with arsenical injections is viral 
hepatitis. It was not fully appreciated prior 
to 1941 that dirty syringes may transmit this 
disease. (Even now there are quite a number 
of syringes which are boiled without having 
been autoclaved.) This is a real danger and 
must be considered in this case. 

In regard to carbon tetrachloride I can only 
say that it is one of the factors to be consid- 
ered. Carbon tetrachloride and viral hepatitis 
are, to my mind, the most logical antecedents 
of the chronic liver disease that this patient 
presented. In other words I think the basic 
final pathologic state would turn out to be a 
postnecrotic type of cirrhosis. There remain 
for consideration his final, quite rapid course 
and death within 40 days of the onset of edema 
and ascites. 

Ordinarily when a cirrhotic patient enters 
the hospital with a history of recent decom- 
pensation in liver function the reasons are 
alcohol and malnutrition. Other possibilities. 
in the case of a patient who has not been 
drinking and who apparently has been eating. 
are infections, and in the old days peritonitis 
carried off many of these patients. Another 
cause is neoplasm, particularly hepatoma. This 
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FicURE 1. Broad fibrous bands separating pseudo- 
lobules of tumor tissue (malignant hepatoma). 


FIGURE 2. Malignant hepatoma lobules with cir- 
rhotic picture. 


almost always develops on the basis of cir- 
thosis and usually manifests itself by rather 
abrupt worsening of the general condition of 
the patient with acceleration in the downhill 
course of the chronic cirrhosis—which I think 
is what happened here. Hepatomas, in about 
half the cases, are confined to the liver sub- 
stance, and in the other half they dissemi- 
nate—usually not very widely, and frequently 
only locally in the sense that evidence of ex- 
tension may be found in the hilar nodes. There 
are reports of cranial metastases. With the 
appearance of a hepatoma, it has been noted 
that elevation of the alkaline phosphatase oc- 
curs, and this is frequently a clue to the na- 
ture of the underlying process. 

I suspect that hepatoma did develop and 
that it explains the terminal clinical course 
and did manifest itself with an elevation of 
the alkaline phosphatase. Hence, I would ex- 
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FIGURE 3. Higher magnification showing acini and duct for- 
mation with bile concretions in the tumor. 


plain the associated elevation in cholesterol on 
the basis of a local metastasis in a rather stra- 
tegic part of the porta hepatis with an actual 
extrahepatic type of obstruction superimposed. 
The other diagnoses are syphilitic aortitis, 
atherosclerotic coronary artery disease, and 
the residuals of his old tabes dorsalis. 


Postmortem Findings 


DR. LEONARD C. HURLEY (pathologist): The 
body was markedly emaciated and jaundice 
was evident. There was no ascites, pleural 
fluid or pericardial fluid. A severe generalized 
arteriosclerosis which began in the aortic arch 
became progressively worse down the abdomi- 
nal aorta and into the iliac vessels—especially 
the renal vessels; it was estimated that the 
renal arteries were compromised to approxi- 
mately half their usual cross-section area. In 
addition the cerebral vessels at the base of the 


437 








brain were markedly arteriosclerotic. 

The liver was the one point of special inter- 
est. It weighed 4,060 gm. Many large nodules 
were scattered over its entire surface and were 
present on all cut sections, giving a diffuse 
appearance with each cut section—large nod- 
ules, many bile-stained, others light yellow in 
color, a few of them hemorrhagic. The sur- 
rounding scar tissue was markedly depressed 
and evident as thick bands. The nodules varied 
from 0.5 to 1.5 cm. in diameter. A large 
“mother nodule” was not found. There was no 
obstruction to the extrahepatic ducts. 

Numerous small pigmented stones were in 
the gallbladder lumen. The spleen was great- 
ly enlarged, weighing 730 gm. Cut section 
showed firm architecture with a congested ap- 
pearance. Large prominent veins were seen in 
the terminal 4 cm. of the esophagus, but there 
was no evidence of hemorrhage or thrombosis. 
The pancreas weighed 90 gm. and there was 
no evidence of fibrosis. The kidneys were 
larger than normal, weighing 920 gm. com- 
bined. The capsule stripped with difficulty, re- 
vealing jagged red base scars consistent with 
arterial nephrosclerosis. In addition there was 
bile-staining in the pyramids. 

The heart weighed 380 gm. The coronary 
vessels were involved in a severely calcified 
arteriosclerotic process. The valves were nor- 
mal. There was no calcification or healed val- 
vulitis, or gross widening of the aortic ring. 
Cut sections of the walls showed intact, nor- 
mal-appearing myocardium, so we cannot ex- 
plain the murmurs or the enlargement noted 
clinically. 

A section of esophagus showed large vari- 
ces and some antemortem loss of lining epi- 
thelium but no true ulceration. 

Grossly the liver showed large lobules— 
some markedly bile-stained, others white and 
tumorous in appearance. Microscopically, un- 
der low power, acinar formation and actual 
duct formation are seen in these lobules. 
Architecture is distorted and there are wide 
fibrous bands and pseudolobulation (figures 1 
and 2). On greater magnification, concretions 
with indefinite lumina are seen (figure 3). 
The cells vary in size and appearance. A few 
of them are multinuclear. Some are rather 


bizarre, but mostly their size and appearanc 
are rather consistent, but there are definitel 
forming ductules. 

The diagnosis is that of a neoplastic process 
with a cirrhotic picture: 

1. Portal cirrhosis. 

2. Malignant hepatoma, probably of the 
hepatocellular type with alveolus formation. 
We hesitate to put this in the bile duct cate- 
gory because the pigment secretion into the 
lumen supposedly does not occur with a cho- 
langioma. The toxic etiology could be respon- 
sible for both processes. I would like to con- 
sider the carbon tetrachloride as the causative 
factor, although with his dietary history (as 
Dr. Smith mentioned) one cannot be positive. 
He did drink alcohol, suggesting the possi- 
bility of nutritional etiology, at least for the 
cirrhosis—and commonly cirrhosis leads to 
hepatoma. 

3. Esophageal varices; these varices evi- 
dently did not bleed. 

4. Marked splenomegaly, mechanical, re- 
sulting from nodular hyperplasia in cirrhosis 
or, in this case, nodular neoplasia. 

5. Pulmonary hemorrhage. 

6. Minimal perivascular hemorrhage in the 
brain substance, possibly due to impaired 
clotting mechanism which is coincident with 
the cirrhosis. 

7. Generalized arteriosclerosis, severe. 

8. Healed myocardial infarcts, small. 

9. Arterionephrosclerosis. 

10. Beginning bronchopneumonia with con- 
gestion and edema (terminally). 

11. Cholelithiasis, bile salt pigment type 
(terminally ). 

In a series of cases reported at this hos- 
pital by McNamara, Benner and Baker in 
1950, when they reviewed 5400 consecutive 
autopsies and found malignant disease in 51 
per cent, there was an incidence of primary 
malignancy of the liver of 0.6 per cent, which 
coincides with other reports. The incidence of 
portal cirrhosis in these 5400 autopsies was 4 
per cent. Of the cirrhotic patients, 12 per cent 
had primary carcinoma of the liver, and of 
those with carcinoma of the liver (214 cases) 
74 per cent had a coincidental or possibly pre- 
disposing cirrhosis. 
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INFLUENZA 


IFLUENzA is an acute infectious disease that 
begins like a common cold but actually affects 
the whole body and leaves the victim feeling 
terrible. In 1918 an epidemic that was called 
influenza or “Spanish flu” raged throughout 
the world, killed about 20 million people, and 
has not returned. At that time knowledge of 
bacteriology was reasonably good, but the sci- 
ence of virology was in its infancy. The virus 
that may have been responsible for the epi- 
demic of 1918 has not been definitely identi- 
fed. No doubt the secondary invaders were 
responsible for most of the deaths. 

In April of 1957 influenza spread rapidly 
through Hong Kong and about 250 thousand 
people were affected. Then similar outbreaks 
were reported in Indonesia, Japan, India, For- 
mosa and the Philippines. More recently cases 
were reported from Australia. Fortunately for 
people everywhere, the World Health Organi- 
zation, with headquarters in Geneva, Switzer- 
land, now supports an Influenza Detection Pro- 
gram with laboratories throughout the world, 
capable of identifying the organisms of infec- 
tious diseases. Thus the World Influenza Cen- 
ter in London examined material flown from 
Hong Kong. The virus was identified as a 
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variant of the influenza virus, type A. The first 
epidemic in which the virus was identified was 
that of 1933 when a type A virus was respon- 
sible. Type B was discovered as the causative 
agent of the 1940 epidemic. The viruses are 
found in throat washings taken directly from 
people who are sick with influenza. 

The typical case of influenza begins abrupt- 
ly with chills, fever, loss of appetite, headache, 
muscular pains and aches and lassitude. In 
severe cases nausea and vomiting may occur. 
The head feels stuffy, the voice is hoarse, and 
irritation in the larynx causes some coughing. 
The skin is flushed, the eyes red, and occa- 
sionally nosebleed ensues. With these easily 
observable symptoms, the pulse rate is slight- 
ly increased, and the fever, although usually 
mild, may go up to 103° or 104° F. The labo- 
ratory tests may reveal a lower than usual 
number of white blood cells. Ordinarily these 
symptoms are troublesome for a few days. 
Then follows a period of weakness, the patient 
tires quickly, and perspires without exertion. 

The secondary invaders in 1918 were chief.- 
ly the Staphylococcus, beta hemolytic Strepto- 
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coccus, Diplococcus pneumoniae and Hemoph- 
ilus influenzae. Nothing like that epidemic 
has been seen since 1918; several explanations 
have been offered for this, but epidemiologists 
have not agreed that any of them are valid. 
Some have urged that the new sulfonamide 
and antibiotic drugs are responsible, but they 
did not come into use before 1940. Some have 
thought that everybody was immunized by ex- 
posure to the disease, but at least two new gen- 
erations have come into the world since the 
1918 epidemic. Studies of the blood show that 
most people have had influenza at some time 
during their lives—but not the influenza of 
1918. An attack of influenza seldom provides 
immunization for more than a few months. 
The history of influenza epidemics shows that 
they had appeared since the fourteenth or fif- 
teenth century at intervals of about 25 years 
with minor epidemics at what seemed to be 
five year intervals. This regularity certainly 
stopped in 1940 and, indeed, minor epidemics 
of influenza have occurred somewhere every 
year since 1933. 

Dr. Frank L. Horsfall, Jr., vice president 
and physician in chief of the Rockefeller In- 
stitute, wrote the chapter on influenza in the 
universally accepted textbook on virology 
edited by Dr. Thomas Rivers. Dr. Horsfall is 
convinced that any panic about an epidemic 
like that of 1918 is without any basis in our 
knowledge of this disease. In this view, he is 
supported by many others, including Dr. Clay- 
ton G. Loosli, University of Chicago, who 
heads one of the four laboratories of the World 
Health Organization Influenza Detection Pro- 
gram in the Chicago area. 

The viruses established from studies of 
throat washings of cases of influenza include 
A and B and a possible type C. Each type has 
variants. Perhaps hundreds of variants exist. 
The vaccines now widely used in the United 
States are based on the types of A and B most 
frequently associated with outbreaks in this 
country. There is no cross immunization from 
one type to another; hence, previously avail- 
able vaccines will not immunize against the 
new strain of type A which was responsible for 
the outbreak in the Far East. 

The army’s 406th Medical General Labora- 


440 


tory in Japan obtained throat washings from 
patients with influenza in Japan. These were 
flown to the Walter Reed Laboratory. In 
charge of the research in Washington is Cap- 
tain Harry M. Meyer, Jr. of the Department 
of Virus Diseases. From the throat washings 
that came from Japan, material was inoculated 
into the allantoic membrane of chick embryos. 
The usual tests made by virologists were em- 
ployed to identify the virus with certainty. The 
tests showed that a type A virus was involved, 
but that it was different from any previously 
identified. 

The United States Public Health Service 
provided samples of the new influenza virus 
to manufacturers of vaccine in the United 
States. The preparation of this vaccine is not 
difficult, and involves no such problems of 
sterilization as were concerned in the manuv- 
facture of the vaccine against infantile paraly- 
sis. Many million doses of the specific vaccine 
against the new type A virus will soon be avail- 
able to meet the needs of the United States. 

Dr. Leroy E. Burney, surgeon general of 
the United States Public Health Service, has 
established an advisory committee of health 
officers and physicians to consider the nec- 
essary precautionary steps. The Communica- 
ble Disease Center of the Public Health Serv- 
ice is prepared to make identifying tests of 
throat washings of persons with influenza, and 
the essential materials for making such tests 
will be supplied to collaborating laboratories 
in various parts of the Western Hemisphere 
to help them in similar identifications. With 
these facilities, individual physicians will be 
able to determine the nature of suspected 
infections. 

The great mortality of the 1918 epidemic 
resulted, as already stated, from the bacterio- 
logic infections which came in on the influ- 
enza. The nature of the secondary invaders 
differed in various localities. In one army camp 
the secondary infections were primarily caused 
by H. influenzae; in another studied by Dr. 
Rivers the Staphylococcus predominated. In 
Chicago the Streptococcus was principally 
found. Fortunately with the great advance in 
modern medicine, including the sulfonamide 
drugs and the antibiotics, such as penicillin, 


POSTGKADUATE MEDICINE 

















of 
and 
ests 
ries 
here 
Vith 
| be 


cted 


emic 

eri0- 

influ- 

aders 
camp 
aused 
y Dr. 
d. In 
‘ipally 
nce in 
amide 
icillin. 





>DICINE 








streptomycin, erythromycin, and others, and 
with modern methods for making certain of 
the diagnosis with promptness and efficiency, 
complications are both preventable and cur- 
able. Severe cases of influenza must be dif- 
ferentiated from the common cold, atypical 
pneumonia, sinusitis, abortive measles and a 
variety of other respiratory disorders. With 
modern diagnostic technics and improved 
treatment, a holocaust such as that of 1918 
need not be feared or anticipated. 

At a conference of the State Territorial 
Health Officers with the United States Public 
Health Service held in Washington late in 
August, the decision was reached to recom- 
mend nation-wide vaccination against the new 
type of influenza. Several months ago, the 
American Academy of Pediatrics was inclined 
to discount the desirability of inoculating 
small infants, but more recently it agreed to 
the proposal that infants be given one-tenth 
the ordinary dose in each of two injections 
two weeks apart. About half the adult dose, 
which is 1 ec. of the vaccine given subcutane- 
ously, could be administered to teen-agers. 

As has already been stated, enough of the 
vaccine should be available by the time late 
fall or winter arrives to meet all our needs. 
Thus far most of the outbreaks which have 
appeared in the United States have concerned 
large groups of people assembled in military 
installations or in similar groups. 

MORRIS FISHBEIN 


THE NEPHROTIC SYNDROME 


Iy 1905 the word “nephrosis” was coined to 
describe a condition of the kidneys which in- 
cluded degenerative disease of the tubules 
without inflammation. Pathologists have de- 
termined that the glomerulus is probably also 
involved. Thus the nephrotic syndrome may 
be implicated in chronic glomerulonephritis. 
Improvement in staining methods has revealed 
pathologic change in the basement membrane 
of the glomerular capillaries in nephrosis. 
The term “nephrotic syndrome” is now 
wed to imply a condition in which massive 
edema, proteinuria, hypoproteinemia and ele- 
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vation of the serum cholesterol and lipids are 
the significant phenomena. In children the 
condition may occur suddenly, often after re- 
spiratory infection, and with symptoms that 
may be confused with congestive heart-failure. 
The pallor of the patient is a striking feature. 
Children may recover completely even after 
several recurrences; adults are more likely to 
develop uremia, hypertension and _ heart-fail- 
ure. Although some 50 per cent of children 
seem to recover fully without sequelae, in the 
remainder there develop chronic glomerulo- 
nephritis and the sequelae associated with 
such inflammation. 

As with many other conditions seen in mod- 
ern medicine, our concepts of etiology, diag- 
nosis and pathology are changing with the 
development of new forms of prevention and 
treatment. In a symposium’ before the Royal 
Society of Medicine in London, Professor C. 
A. Janeway of the department of pediatrics in 
Harvard University emphasized the condi- 
tions that prevail following the introduction 
of antibiotics. Before antibiotics were intro- 
duced, clinicians thought that there were two 
separate conditions: pure lipoid nephrosis and 
chronic nephritis with edema. The lipoid ne- 
phrosis began usually at the age of two or 
three years, and 83 per cent of deaths were 
due to infection. In chronic glomerulonephri- 
tis with edema, only 27 per cent of deaths 
were due to intercurrent infection; renal fail- 
ure was responsible for 63 per cent. The use 
of the antibiotics has greatly modified the 
situation. “With the knowledge and consent 
of the family doctor,” said Dr. Janeway, “the 
parents of nephrotic children were given tetra- 
cycline drugs and instructed to begin treat- 
ment at the first evidence of infection, and to 
give prophylactic therapy at half dosage if a 
respiratory infection appeared in other mem- 
bers of the family. . . . About two-thirds of all 
nephrotic children still died of the disease, 
but now renal failure was by far the most 
common cause of death. The classical ‘large 
white kidney’ of the nephrotic syndrome was 
now a pathologic rarity.” 

New laboratory technics have brought valu- 
able information about the disordered physi- 
ology in glomerulonephritis. During the early 
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phases, the glomerular filtration rate is in- 
variably low, but the renal plasma flow is 
often normal. During such stages full recovery 
is possible. Later an irreversible phase with a 
low glomerular filtration rate is manifest and, 
as this is reduced progressively, death results 
from uremia. The laboratory investigations 
have been concerned with the albumin. The 
deficiency of albumin seems to be partially at- 
tributable to increased urinary loss but also 
to increased metabolic breakdown. According 
to work done by Professor Janeway’s col- 
league, Dr. Gitlin:' 


. . lipoprotein, consisting of macromole- 
cules containing 90 per cent lipid, did not pass 
through the glomerulus and was metabolized 
at a diminished rate. This globulin therefore 
accumulated in the plasma and accounted for 
the lipemia of the nephrotic syndrome. Changes 
in electrolyte metabolism, demonstrated by 
Metcoff, and consisting of abnormal sodium 
retention and urinary potassium loss, were 
thought to be secondary to increased produc- 
tion of aldosterone by the adrenal cortex, which 
had been detected in the urine by Luetscher. 
This was probably a physiologic response to 
reduction of blood volume due to lowered col- 
loid osmotic pressure in the plasma. Increase 
of circulating blood volume by salt retention, 
however, inevitably increased the extracellular 
fluid volume and thus caused edema. 


On the basis of the physiologic changes 
here reported, treatment has included control 
of the diet, which is not as strict in the ne- 
phrotic syndrome in children as in adults. 
Children do not tolerate rigid salt deprivation, 
and they often refuse high protein diets. Evi- 
dence is not yet conclusive, according to Dr. 
Janeway, that cortisone and ACTH, which 
usually cause a satisfactory diuresis, have defi- 
nitely modified the nephrotic syndrome. There- 
fore a decision has not been made as to wheth- 
er treatment with these hormones should be 
intermittent or continuous, although Professor 
Janeway felt that the balance of evidence was 
probably in favor of continued treatment un- 
til proteinuria had completely disappeared or 
had become slight. 

In the department of pediatrics in the Uni- 
versity of Toronto, Drs. C. P. Rance and A. L. 
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Chute* have treated children with nephroti 
syndrome by a low sodium diet with a multi- 
tiple vitamin supplement containing iodine. 
The common serious complicating infections 
were peritonitis and cellulitis, both of which 
responded rapidly to combined penicillin and 
streptomycin therapy. Additional measures 
for relief of the severe edema included ab- 
dominal tapping and infusions of 6 per cent 
salt-free dextran. Good results, however, were 
found in only two of six children. 

During the years 1950 to 1954 ACTH or 
cortisone was given to 88 children with ne- 
phrosis. Treatment was usually continued for 
two to four weeks, and better results were ob- 
tained from long rather than short periods of 
administration. In fact, 74 per cent of the 
children with edema became edema-free, and 
50 per cent ceased to show proteinuria. The 
complications associated with hormone treat- 
ment included infection, hypertension and 
electrolyte disturbance. Three deaths had oc- 
curred in the 88 cases. Relapses occurred from 
one week to 44 months after the remissions 
induced by the administration of hormones. 
The Canadian pediatricians now give corti- 
sone by mouth three consecutive days a week 
for three to six months after the child is re- 
ported cured. Any recurrence of proteinuria 
is treated at once with cortisone daily for 10 
days; then the intermittent dosage is resumed. 

In a recent symposium, Dr. Conrad Riley.’ 
associate professor of pediatrics in the Col- 
lege of Physicians and Surgeons of Columbia 
University, stated that treatment with steroids 
was the best thus far developed for the ne- 
phrotic syndrome. Prednisone caused less salt 
retention than other steroids. Dr. Riley ad- 
ministers large doses (30 mg. per day for 
children less than two years of age, 60 to 80 
mg. per day for older children) as soon as the 
diagnosis is established. A Mantoux test is 
done to determine the presence or absence of 
tuberculosis. For chronic recurrences inter- 
mittent steroid therapy (three times a week) 
is used to control the nephrotic syndrome. 

In an Italian clinic in the University of 
Genoa, Drs. P. Durand and E. De Toni. Jr.’ 
have reported the treatment of 40 patients 
with such drugs as ACTH, thiosemicarbasone, 
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synthetic resins and nitrogen mustards. Almost 
typical of the experimentation in this condi- 
tion was the use, also in the Italian clinic, of 
intramuscular inoculation of malarial blood. 
Favorable results even with this treatment 
were reported among 10 patients. However. 
the most favorable results seem to have been 
developed with the use of ACTH. 

Thus, clinical experience is beginning to 
provide evidence to establish the place of the 
steroid hormones in the treatment of a condi- 
tion of the kidney heretofore considered men- 
acing. None of the methods of treatment is 
really specific, but individualization of the 
therapy by utilizing the various technics now 
recognized offers more hope than was previ- 
ously possible for the patient with the nephrot- 
ic syndrome. 

MORRIS FISHBEIN 
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HOSPITAL FACILITIES 


Oxe of the most important developments in 
American medicine of the last two decades 
has been the phenomenal increase in Ameri- 
can medical facilities and in their use by the 
people. In 1935, 6 of every 100 Americans 
were hospitalized; in 1955, 13 of every 100 
were admitted to hospitals. The Health In- 
formation Foundation’ believes that the con- 
struction of new hospitals and additions to 
existing units have barely kept pace with 
population increases. Patients remain in the 
hospital a much shorter time now than they 
did formerly. However, the figures show that 
total hospital beds in the United States in- 
creased 280 per cent from 1909 to 1955 and 
general hospital beds increased by about 200 
per cent during the same period. The popula- 
tion of the United States increased 80 per 
cent. Most admissions in the United States 
are to voluntary municipal and private hos- 
pitals. In this category the growth has been 
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from 2.5 beds per 1000 population in 1909 
to 4.2 in 1955. However, 88 per cent of this 
improvement had been reached by 1932. 

In considering hospital costs, the most strik- 
ing change of the past 10 years has been the 
great increase (nearly 60 per cent) in the 
number of personnel employed to maintain 
the quality and scope of hospital care. In 
1945, 73 persons were employed for the care 
of every 100 patients. By 1955, the figure was 
95 persons employed for the care of 100 pa- 
tients. For short-term general hospitals the 
figure is actually 203 employees for every 100 
bed patients. Wages have also increased, and 
persons who talk about the costs of medical 
care should recognize that the increase in the 
number of employees and in wages represents 
the majority of these costs. In 1946, the pay- 
roll expense per patient day was $2.93. In 
1955, this figure reached $7.20. For the short- 
term general and specialized hospitals alone, 
the figure rose from $4.98 per patient day in 
1946 to $14.26 in 1955. Physicians must be 
aware of these figures, because the patient 
looks to the doctor for an explanation of all 
costs in the field of medical care. 

MORRIS FISHBEIN 
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THEORIES AND FACTS ABOUT 
CORONARY THROMBOSIS 


Wurine a meeting of the Manchester Medi- 
cal Society in England, Dr. J. N. Morris‘ dis- 
cussed coronary disease from the point of 
view of an epidemiologist. Apparently he con- 
siders there is no proof that fats are the main 
cause. Epidemiologists could not confirm hy- 
potheses of a single or simple dietary causa- 
tion for ischemic heart disease. Apparently in 
Great Britain coronary atheroma was wide- 
spread but ischemic heart disease less common 
than now. A nationwide survey of postmortem 
examinations made on middle-aged men, in 
which 200 departments of pathology had co- 
operated, revealed an excess of ischemic myo- 
cardial fibrosis in men in Great Britain. This 
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excess was most noticeable in the case of soli- 
tary scars of large, healed infarcts. 

As an example of the difficulties which con- 
front the epidemiologist, Dr. Morris, who is 
the director of the Medical Research Council’s 
social medicine research unit, pointed out that 
Norwegians who had a high consumption of 
margarine seemed to have far less fatal coro- 
nary thrombosis than New Zealanders who 
ate very little margarine. “Perhaps the fish 
that the Norwegians ate protected them,” he 
said, “but this did not seem to help Aberdeen, 
which registered twice the coronary death rate 
of Oslo.” 

In brief, Dr. Morris found it impossible to 
match in any logical way what is now known 
about the mortality from coronary heart dis- 
ease with the known trend in consumption of 
fats. Total fat consumption is not the critical 
factor, because there are great variations in 
mortality among Western countries with simi- 
lar high intakes of fats. Indeed epidemiologists 
believe that several dietary factors may be in- 
volved and perhaps diet is only one of sev- 
eral other factors responsible for the produc- 


tion of ischemic heart disease. 
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MENTAL DISTURBANCES IN 
VITAMIN DEFICIENCIES 


WV. Mayer-Gross,' from the department of ex- 
perimental psychiatry of the University of 
Birmingham, England, reported at a meeting 
of neurologists and psychiatrists of southwest 
Germany his observations related to vitamin 
deficiency, particularly the lack of the vitamin 
B complex, as a significant factor in sympto- 
matic psychoses. Recent discoveries in the bio- 
chemistry of cerebral metabolism have sup- 
ported this concept. All the group B vitamins 
play an important part as enzymes in carbo- 
hydrate metabolism which is important in the 
function of nerve tissue and nerve cells. 
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Dr. Mayer-Gross calls attention of clinicians 
to three distinct conditions related to vitamin 
deficiencies. In beriberi, a thiamine deficiency 
leads to encephalopathy. In pellagra, inciden- 
tal psychoses respond to the administration 
of nicotinic acid and nicotinamide. Similarly 
these vitamins, particularly nicotinic acid, have 
been helpful in overcoming psychoses in senile. 
neglected and confused patients with disturb- 
ances of orientation and of consciousness. 

In the control of these conditions, experi- 
enced investigators recommend a regimen of 
plentiful intake of all the vitamins of the B 
complex, together with 250 to 500 mg. of 
nicotinamide for the first 10 days. Eighty per 
cent of the requirements of nicotinic acid are 
supplied by bacterial action in the intestine. 
This synthesis depends on an adequate intake 
of tryptophan, which is lacking in a diet con- 
sisting entirely of maize. This explains the 
frequent occurrence of pellagra from a maize 
diet, and also the striking therapeutic effect 
of nicotinic acid. 

On the basis of these studies a comprehen- 
sive hypothesis has been developed which 
elucidates the manner in which vitamin de- 
ficiencies result in psychoses. Sinclair’ con- 
cluded that the basic disturbance is insufh- 
cient oxidation of pyruvic acid and its salts. 
This disturbance produces a hyperpyruvemia 
and an excessive accumulation of pyruvates in 
the nervous system. The most important vita- 
mins in the deficiency which leads to patho- 
logic effects are thiamine, pantothenic acid 
and pyridoxine, with nicotinic acid and ribo- 

flavin playing lesser roles. 

Obviously many links in this chain are yet 
to be investigated. Clearly, however, neuro- 
chemistry or biochemistry of the nervous sys- 
tem represents the latest field to become im- 
portant in the study of mental conditions and 
histopathology. 
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